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is what McWane Precalked Joint Cast Iron Pipe really is. Above is 
a 114-inch cast iron line being “man-handled.” 


Being McWane-cast, it requires no coddling. Having genuine Precalked 
joints, it tightens automatically under deflections. 


Once in the trench, it will carry water by the century. Rust will never 
harm it. Its cost per year will be less than for any other pipe. 


Use McWane pipe for parallel mains in residence districts to avoid cross- 
ing under paving with services; use it for services down-town; and for every 
small line where permanence pays. 

Sizes: 114 through 8 inches. 


McWane Qst Iron PipeCompary 


Birmingham, Ala. 


819 Bankers’ Trust Bldg., Philadelphia, Pa. 
208 S. LaSal'e St., Chicago, Ill. 
Pacific States Cast Iron Pipe Co., Provo, Utah 608 Subway Terminal Building, Los Angeles, Calif. 


1807 Santa Fe Bldg., Dallas, Tex. 
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LEVELING OFF 
THE ROUGH SPOTS 


HAT?’S the job usually assigned to Austin-Inter- 
national Motor Graders—and that’s exactly what 

| they do. If it’s a badly rutted gravel road the Austin- 
Site | iin , International (15-30) will cut right down to the 

ae E | bottoms of the corrugations leaving a smooth, hard 
someones FTN a ey ty surface once more suited for high speed traffic. Not 
i EEL | only that but it has sufficient speed and blade length 
RA (12 ft.) to do the work quickly and inexpensively. 


Leaning Front Wheels 


Besides having the operator stationed at the rear of the ma- 
chine, which is now generally conceded as the only logical place 
for him to stand, Austin Motor Graders are also equipped with 
leaning front wheels which overcome the side draft on the 
ies diieiilt unndiiieuedll dam Dette blade and hold the grader to a straight course, besides enabl- 

ing it to work in ditches and on side slopes where a straight 


Motor Graders. This attachment is ‘ 
exceedingly useful in scarifying roads wheeled machine would be useless. ; 


that aie toohard for the grader blade, 


thus greatly increasing the capacity of Special Equipment 






































the machine. 
Austin Motor Graders are built in three sizes using the Inter- 
national (15-30), International (10-20) and Fordson for their 
power. All three sizes may be had with plain steel wheels, 
rubber tired wheels, or crawler tread, and with either center 
or rear scarifier. 















A new catalog describes Austin Motor Graders 
in detail. Write for your copy today. “ 


‘wldtnciw caer THE AUSTIN~WESTERN 
ROAD MACHINERY Co. 


400 N. MICHIGAN AVE., CHICAGO, ILL., U.S.A. 


Branches in all Principal Cities 





























—$<—<—_—_s 


NO. 6 














VOL. 58 





Entered as second-class matter at the Post Office, at New York, N. Y., Sept. 1, 1922, under the Act of March 3, 1879. 
Published monthly by PUBLIC WORKS JOURNAL CORPORATION, 243 West 39th Street, New York, N. Y. 
Subscription price ae a year, single copies 35 cents. 



























PUBLIC 


COUNTY 


A Combination of “MUNICIPAL JOURNAL” and “CONTRACTING” 


WORKS 


STATE 








Vol. 58 


June, 1927 


No. 6 








Durham’s New Water Works 








Large Impounding Reservoir Holds Equivalent of Three Years’ Consumption. 
Eighty-foot Dam Provides Power for Dumping and Other Purposes. Upward 
Hydrostatic Thrust on Dam Eliminated. Many Unusual Features in Design. 


Provision for Studying Rainfall, 


Run-off, Evaporation and Silting of 


Reservoir. 





By D. M. Williams* 


The City of Durham, N. C. in 1921 found that, 
with an average daily consumption of three million 
gallons, the flow of the Flat river, from which it 
drew its supply, had a flow in September of only 
1.37 m.g.d., in October of only 1.45 m.g.d. and in 
November of 1.7 m.g.d. For 130 days, from Au- 
gust 16th to December 24th, the entire flow of the 
stream was pumped to the city, and resort was had 
also to a plant on Eno river, which had been aban- 
doned in 1917 when the city began obtaining its 
supply from Flat river 

Flat river has a drainage area of 172 square miles, 
and the minimum flow in September, 1921, was 
equivalent to 0.0123 cu. ft. per second per square 
mile. During September, 1925, the daily flow fell 
to less than a million gallons, or to 0.009 c. f. s. 
per square mile. Few flow data of this river were 
available in 1921, but such as were had indicated 


“Assistant engineer, Wm. M. Piatt, consulting engineer, Durham, 
. 


a minimum flow of 8 million gallons. When this 
figure was found to be much too high an exhaustive 
study of the water supply problem was made, in- 
cluding other sources of supply and sites on the 
river for a reservoir. 

The most desirable site on Flat river was found 
to be one mile above the pumping station, where a 
dam 60 feet high would create a lake covering 287 
acres and containing 1900 million gallons. Under 
normal growth this would take care of the situation 
for twelve to fifteen years. A dam 80 feet high, 
the ultimate for-the site, would create a lake cover- 
ing 547 acres and containing 4600 million gallons. 
This would supply the demands for an indefinite 
period. 

As Durham is growing rapidly, has a number of 
large industrial plants, and its water consumption 
is increasing by leaps and bounds, it decided to 
build the higher dam and forget about water short- 








FRONT VIEW OF FLAT RIVER DAM AND POWER STATION 
Dark spots at bottom of spillway section are underdrains. Tunnel entrance at right of spillway. Earth 
embankment at extreme right. 
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POURING FIRST STATION FLOOR 
Thimbles and forms for flumes in background. 
Plenty of labor insured quick placing of concrete 


ages, thus setting an example not only for North 
Carolina cities but for the entire South. 

The mean annual rainfall at Durham is some 44 
inches and runs as high as 49.5 inches at some of 
the gauging stations in the immediate vicinity. Flat 
river at the dam site drains 170 square miles and 
during dry periods the run-off drops to nearly 
nothing and is correspondingly high during the wet 
season. With a dam 80 feet high abundant supply 
would be available at all times and the surplus water 
could be converted into power at a very low addi- 
tional cost. A large quantity of power is needed 
to pump the water from the river to the filtration 
plant and from the filtration plant to the consumer ; 
besides, a ready market was available for a large 
quantity of secondary power. 

The development of this power was authorized 
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and a contract entered into with the Durham Public 
Service Company for the sale of surplus power 
generated and for the purchase of power when 
needed. 

Water had previously been pumped from Flat 
river by steam turbine driven centrifugal pumps 
through about 11% miles of 20-inch pipe to a 46,- 
000,000 gallon storage reservoir at the filtration 
plant, which is located on the outskirts of the city. 
The pipe line parallelled the highway most of the 
way, and surveys developed that a straighter line 
would eliminate one and one-half miles. The fric- 
tion loss in the 20-inch line was very heavy and it 
was recommended that a 30-inch line be laid from 
the proposed new plant to the old plant and an addi- 
tional 24-inch line from the old Flat river plant to 
the filtration plant. A right of way was purchased 
50 feet wide along the new location, for pipe line 
and transmission line purposes, but the pipe line 
laying was temporarily withheld. 


PREPARATION OF FOUNDATION 


Before bids for the dam were received the site 
was cleaned up and twenty-six test holes were dug 
to ascertain the definite location of the structure, 
the depth to foundation and the class of material 
encountered. These pits varied in depth from four- 
teen to twenty-six feet through an overburden of 
earth and loose rock and to what appeared to be 
good foundation. In addition to these pits, 1,350 
lineal feet of core drillings were made. The rock 


encountered was gneiss, very seamy and broken up, 
which necessitated deep excavation for foundation 


and cut off. 
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Expansion Joint 




















CROSS-SECTIONS OF WEST BULKHEAD: AND SPILLWAY SECTIONS 











June, 1927 


PUBLIC WORKS 





To further safeguard 
against leakage, two lines of 
holes five feet on centers stag- 
gered were drilled near the 
heel of the dam and filled with 
pure cement grout forced in 
under pressure. These holes 
varied in depth from twenty 
to thirty feet and extended 
over the entire length of the 
masonry section. Many sub- 
terranean crevices and seams 
were encountered and where 
it was deemed necessary addi- 
tional holes were drilled and 
grouted. The largest amount 
of grout forced into any one 
hole was twenty-six bags, 
most of them taking from two 
to six bags. After these holes 








had been grouted and the 
cement had set, another row 
of 20-foot holes were drilled 
five feet further down stream 
and ten feet on centers, to relieve upward thrust. 
Over this line of holes a continuous line of one- 
man and crushed stone was placed to maintain com- 
munication. In order to prevent the voids filling 


with concrete, the stone was covered with burlap. 
Vertical risers eight inches square spaced twenty 
feet on centers were extended from this up to within 
ten feet of the spillway, each of which was con- 
nected for drainage to a tunnel which extends 
through the spillway section, and four of these risers 


were vented to the toe of the dam. 








CONTRACTOR’S COMBINED CRUSHER AND CENTRAL MIXING PLANT 
Bridge in background part of construction railway. 


THE DAM 

The dam crosses the river in an east and west 
direction. The main part is of masonry of the 
gravity spillway and bulkhead type, with an earth 
fill and core wall section on the east end. A rein- 
forced concrete and brick power and pumping sta- 
tion was built integral with the west bulkhead sec- 
tion. 

The masonry in the dam is class “C” 1:3:6 con- 
crete and stone from one-man size to stones con- 
taining five to six cubic yards, spaced not less than 
six inches from the forms and each other. The 











DAM COMPLETE. 
Lake filling (note water in background). 


STATION AND TAILRACE UNDER CONSTRUCTION 


Tearing down crusher and mixing plant. 
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Note expansion joints. 
reached every 
































head, 








LOOKING EAST ACROSS DAM SHOWING EARLY 
CONSTRUCTION 


Sub-station at lower left. 


INDIVIDUAL MOTOR OPERATED SLUICE GATE 
HOISTS AND TRASH RACK RAKE SUPERSTRUCTURE 
Small house for water level recording gauge at left 
background. 
stone contents amounted to about 35 percent. The 
splash walls, tail-race walls, core wall and power 
house piers were made of 1:214:5 concrete and one- 
man stone. The retaining intake walls and power 

house were made of 1:2:4 reinforced concrete. 

All stone was quarried and crushed on the site. 
Sand rolls were installed in the crusher plant which 
furnished about 25 per cent of the sand used, the 
balance being shipped in. The mixing plant was 
built integral with the crusher plant and contained 
a battery of two two-yard batch mixers discharg- 
ing into two-yard buckets placed on standard rail- 
road flat cars, which were switched out to the dam 
and the concrete placed in the walls by derricks. 

The masonry dam was built in sections with ex- 
pansion joints approximately 75 feet apart, each 
joint contained two 1x4-foot offsets. In the center 
of each offset was placed a Y%-inch by 8-inch flat 
steel with four inches embedded in the first pour oi 
concrete. After the forms had been stripped the 
other four inches was painted with asphalt before 
concrete was poured against it. 

The material for the earth fill was obtained from 
the hill at the east end of the fill and was placed in 
12-inch layers, wetted and rolled. Where it was 
impractical to properly roll the fill it was puddled. 
The earth fill was built up 20 feet above the spill- 
way elevation with a crest 20 feet wide and having 
a slope of 2% to 1 on the downstream side and 3 

to 1 on the upstream side. The 
upstream face of the fill was 
protected from wave wash by 
covering it with rip rap 
eighteen inches aeep. 


THE POWER HOUSE 


The power huuse is 77 feet 
wide, 103 feet long and 74 
feet high, and contains the fol- 
lowing equipment : 

Three 500 kw. 80% power iac- 
tor, 2300 volt, 3 phase, 60 cycle, 
514 r.p.m, vertical water wheel 
driven generators. The hydraulic 
governors controlling these units 
have motor operated pumps, motor 
operated balls, and motor operate 
synchronizing control. 

An eleven panel switchboard 
with manually operated circuit 
breakers and having all high-ten- 
sion equipment mounted on pipe 


VIEW OF STATION AND WEST END OF SPILLWAY : f th 
Elevated tower and intake structures on bulk- frame structures at the rear oi the 


Splash wall at end of spillway. 


switchboard All rheostats are 
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EAST RETAINING WALL AND BULKHEAD SECTION 
Practically complete. Teams making earth fill. 








chain operated and are mounted on the frame above the 
switchboard. 

Two—5000 gallon per minute, 150 foot head, 990 r.p.m., 
centrifugal, direct connected water wheel driven pumps, 
with provision for a third unit. 

Two—5000 galion per minute, 150 foot head, 1200 r.p.m., 
centrifugal pumps direct connected to 300 horsepower, 3 
phase, 60 cycle, 2300 volt synchronous motors, with pro- 
visions for a third unit. 


Six flumes connect to the intake, three being 
60-inch and three 42-inch. Each 60-inch flume sup- 
plies water to a generator unit. When the plant is 
complete each 42-inch flume will have connected to 
it suction for one motor-driven pump, suction for 
one water wheel driven pump, and supply to the 
water wheel driving one pump. A gate valve cuts 
water off the water wheel when, it is not in opera- 
tion. The suction line to each pump contains a twin 
strainer which can be cleaned readily while the 
pump is operating. The pumping head and delivery 
of the pumps are for delivery 
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SPILLWAY SECTION AND RETAINING 







PRACTICALLY COMPLETE 


Note tunnel through spillway section, and forms for 


flume line. 





a 


through the present 20-inch and 
an additional 24-inch line from 
the old station to the filtration 
plant, but the piping allows for 
series operation until the 24-inch 
line is laid, and after that in case 
of one line being cut out for re- 
pairs, etc. 

By-passes between suction and 
discharge of pumps and cross 
connections at the steam station 
allow the steam station to pump 
direct from the lake so that when 
it is necessary to run this station 
the head in the lake can be 
utilized. 

A 15-ton, 58-foot span travel- 
ing crane traverses lengthwise 
the building and the building is 
so constructed that every piece of 
heavy equipment can be handled 
by the crane. This feature was 
obtained by the use of subway 
gratings over certain flumes and 
cross connections in pipe line 


STATION INTERIOR 








Switchboard, generators, motor driven pumps and tunnel entrance in 


headers, and by removable precast ee. Water wheel driven pumps and piping on lower floor. 
eae agen Subway grating in foreground covers pipe cross connecti 1 

. ections, v 
concrete floor slabs w here the operated from main floor. Cross connections in pump piping for either 


separate or series operation. 
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floor is subject to heavy loads. The space not tra- 
versed by the crane contains the switchboard, office, 
venturi meters, etc. 

A tunnel leads from the station through the 
spillway section to the opposite side of the river. 

An electrically operated one-ton elevator operates 
betwen the main floor of the station and the top 
of the dam. ‘The elevator shaft is cored out of 
the dam and the masonry thus saved practically 
paid for the cost of the elevator. 

Recording gauges record water height in the 
lake and in the tailrace. The wells for these 
gauges were cored out of the masonry and are 
connected to water outside by small pipes. The 
well for the head gate gauge is sixty-two feet deep. 

On the water wheel floor is a spacious bathroom 
containing a shower bath, room and water being 
heated by electricity. 

On the main floor is a 10 x 20 foot steel and 
glass office which is heated by electricity. 

The intake consists of three separate bays, each 
17 feet wide and 62 feet high and separated from 
each other by a 3-foot reinforced concrete wall. 
Each bay contains a 60 x 42-inch inlet with indi- 
vidual motor operated sluice gates which can be 
operated by hand if necessary, and 12-inch hand 
operated priming gates. The flumes are ventilated 
by 12-inch round shafts, cored out of the masonry 
and covered with perforated cast iron manhole 
rings. The trash racks extend the entire height of 
the intakes and are made up of % x 4-inch flat 
iron welded to 3x 3 angles and spaced 34-inch be- 
tween bars and supported by an I-beam structure. 
Provision was made for stop log gates in front of 
the trash racks for use in case of emergency. The 
racks are cleaned by motor operated rakes, a sep- 
arate rake for each bay with a single motor for 
the three ; the motor, cable drums, drive and counter 
shafts, etc., being supported on a steel frame super- 
structure. 

Between the intake and west bank is a 10 x 20- 
foot floating dock for motor boats. This dock is 
made up of steel drums connected together with 
I-beams and floored with 2-inch oak timbers. Steel 
guides slide in tee shaped slots cored in the masonry 
wall. A steel ladder leads from the bulkhead to 
the dock. Two davits made up of four-inch bent 
pipe, supported by standard sluice gates guide bear- 
ings bracketed to the masonry, allow ready means 
for handling small boats from the lake to the dock 
and to the bulkhead. 


GAUGING AND OTHER STATIONS 


As stated above, there were practically no depend- 
able stream flow data to be used in ascertaining the 
available water in the stream, especially for mini- 
mum flow. The city appropriated necessary funds 
for constructing five stations; two with recording 
gauges in the river, one at the head of the lake and 
one below the plant; and three stations with rod 
gauges on small tributaries entering the lake; all of 
which required construction of weirs. These sta- 
tions were constructed and are being operated by 
U. S. Geological Survey together with the North 
Carolina Department of Conservation and Develop- 
ment. 
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In order to study silt deposits, ten sections were 
established across the lake and monumented on both 
sides. The data from these sections, together with 
topographic maps of the lake, have been taken 
over by the North Carolina Department of Con- 
servation and Development and the Engineering 
School of the University of North Carolina, which 
will from time to time make studies of the silting. 
The North Carolina Department of Conservation 
has placed a rain gauge at the dam and a number on 
the watershed. It has also an evaporation pan in 
the lake and a wind gauge on the dam. 

The station is named “Lake Michie Power Plant” 
as a token of appreciation of over thirty years of 
faithful service of Colonel J. C. Michie as superin- 
tendent of water works at Durham. 


UNUSUAL FEATURES 


Some of the features of this development rather 
out of the ordinary, at least for this section, are: 

One—Large impounding reservoir for municipal water 
supply —4,600,000,000 gallons—which, if used for no 
other purpose, would, at the present rate of consump- 
tion, supply the demand for a period of three years. 

Two—Combination pumping and power plant containing 
vertical generators, horizontal water wheel driven 
pumps, and motor driven pumps. 

Three—Accessibility of handling all machinery, valves, 
piping, etc., with traveling crane. 

Four—Flexibility of operating pumping units, including 
steam stations one mile away, namely: single pump will 
supply present demand through two pipe lines by operating 
fourteen hours a day; with only one line, as at present, 
friction loss is so great that two pumps run in series is 
necessary and provided for. The piping connections permit 
the use of the steam plant one mile down stream to pump 
from the lake with a positive suction head instead of twenty 
feet suction lift. 

Five—Underdrain system for relieving upward thrust. 

Six—Tunnel communicating from station through spill- 
way to opposite side of river. 

Seven—Electrically operated elevator to top of dam. 

Eight—Individual motor and hand operated sluice gates. 

Nine—Recording lake and tailrace gauges with wells 
cored out of the masonry. 

Ten—Floating dock for motor-boats. 

Eleven—Mechanically operated trash rack rakes. 

Twelve—Stream gauging stations above lake and in 
channel below tailrace. 

Thirteen—Preparation for studying silting. 

Fourteen—Rain gauges over the entire water shed. 

Fifteen—Evaporation pan for measuring evaporation in 
lake. 

Sixteen—Wind gauge. , 


CONTRACTS AND CONSTRUCTION 


The construction comprised the foliowing quan- 
tities required for the development: 

Eleven miles 22,000 volt transmission line. 

One 1500 Kva. 2300/22,000 volt substation and one 2000 
Kva. 2300/22,0C0 volt substation. 

_1290 tons pipe for one mile of 30-inch line and station 
piping. 

453 acres of clearing in lake. 

15,000 cubic yards excavation for road and 85,656 cubic 
yards excavation for dam and station. 

43,153 cubic yards earth fill. 

5564 square yards rip rap. 

83,141 cubic yards class “C” masonry, 1330 cubic yards 
class “B” masonry, and 1600 cubic yards class “A” ma- 
sonry. 

84 tons reinforcing steel and 152 tons structural steel. 


The switchboard, trash racks and all machinery 
were purchased erected and contracts for same 
were awarded in March, 1924. 















June, 1927 


Contracts for sundry materials and for construc- 
tion work were awarded in the latter part of June, 
1924, as follows: 

Generators and switchboard—Westinghouse Electric and 
Manufacturing Co., East Pittsburgh, Pa. 

Vertical water wheels, flumes & governors—S. Morgan 
Smith, Co., York, Penna. 

Pumps and the water wheels driving pumps—Worthing- 
ton Pump & Machinery Corp, Harrison, N. J. 

Motors and_ substations—General Electric 
Schenectady, N. Y. 

Trash racks & rakes—Newport News Shipbuilding & 
Dry Dock Co., Newport News, Va. 

Sluice and gate valves—Chapman Valve Manufacturing 
Co., Indian Orchard, Mass. 


Check valves—Eddy Valve Company, Waterford, N. Y. 

Relief valves—Golden Anderson Valve Co., Pittsburg, Pa. 

Pipe & Fittings—Lynchburg Foundry Co., Lynchburg, Va. 

Transmission line material—Western Electric Co., Chi- 
cago, Ill. 

Wiring material—Carolina States Electric Supply Co., 
Charlotte, N. C. 

Reinforcing steel—Knoxville Iron Co., Knoxville, Tenn. 

Recording water level gauges—W. & L. E. Gurley Co., 


Troy, N. Y. 
Pressure gauges—American Schaeffer & Budenberg 


Corp., Brooklyn, N. Y. 

Dock—O. Z. Wrenn & Co., Charlotte, N. C. 

The Hardaway Contracting Company, Columbus, Ga., was 
awarded the contract for all construction work and for 
furnishing all materials not listed above. 

Work started immediately on clearing the lake 
and building the transmission line and constructing 
a railroad to handle material from the Norfolk & 
Western Railway to the dam site for construction 
purposes. The railroad ran by way of the river 
pumping station and over the roadway graded be- 
tween this station and the dam. The railroad was 
not completed till early spring, 1925, due to right 
of way difficulties and wet weather. 

The first concrete was poured July 20th, 1923, 
and the dam was completed April, 1926, in time 
to store enough water to prevent a water famine 
during the fall and early winter. The entire con- 
struction was completed in October, 1926. 

William M. Piatt, consulting engineer, Durham, 
N. C., was the engineer. Mr. Piatt’s assistants were 
D. M. Williams, H. P. Redding and W. D. Lin- 
ton, Jr. 
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Calcium and Magnesium Hydrates as 
Coagulating Agents 


Martin E. Flentze, superintendent of water- 
works, Oklahoma City, Okla., in the Journal of the 
American Waterworks Association, described the 
use of excess lime for reducing the amount of 
coagulants required. This article was abstracted 
for the Public Health Engineering Abstracts by 
O. M. Bakke, as follows: 

The water used at Oklahoma City is aerated, 
softened with lime, clarified with iron and alum, 
settled, carbonated with flue gas, filtered and chlori- 
nated. Formerly only sufficient lime was added to 
reduce the alkalinity to 50 ppm. causing little or no 
reduction of magnesium. 

For eight months sufficient lime was added to 
give excess from 6 to 12 ppm. This caused a re- 
duction of from 15 to 20 ppm. of magnesium, 
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reduced the amount of coagulants required to 
nearly one-third and effected a saving of $3.57 per 
million gallons. Jar tests using the settled silt from 
the raw water with and without magnesium chloride 
and distilled water showed that magnesium hydrox- 
ide acted strongly as a coagulating agent and was 
largely responsible for the effect. 

Value of excess lime as a sterilizing agent was 
also considered with possibility of reduction of the 
chlorine dosage. Reduction of B. coli with this 
amount of lime was somewhat disappointing. Suf- 
ficient lime was also tried for complete magnesium 
precipitation and elimination of other coagulants. 
The increased cost of lime was greater than the 
cost of the coagulants. 





Sodium Aluminate for Elimination of 
Colloidal Interference 


A report by A. R. Moberg, in bulletin No. 18 
of the Research Department, Chicago Chemical Co., 
regarding the elimination of colloidal interference 
by the use of the aluminate-alum method of coagula- 
tion, was abstracted for the Public Health Engineer- 
ing Abstracts by R. E. Tarbett, as follows: 

The sodium aluminate-alum method of coagula- 
tion was developed to offset the inhibitory influ- 
ences of colloids in connection with coagulation of 
water. The presence of colloids may call for ex- 
cessive amounts of alum with or without alkalies or 
acids in order to produce proper coagulation. For 
the most part colloids in waters of the United States 
have been found to be negatively charged although 
a few have been found positively charged. Where 
colloids are negatively charged the addition of al- 
kalies inhibits the alum reaction and ac.d accelerates 
it. The reverse is true of positively charged col- 
loids. A small amount of sodium aluminate in 
connection with alum treatment appears to offset 
the inhibitory action of the colloids and allows for 
smaller alum doses. Too great an excess of sodium 
hydroxide in the sodium aluminate solution will 
prevent the phenomenon and the action will be the 
same as if sodium hydroxide and alum were used. 

The use of aluminate-alum with the reduced alum 
required does not appear to affect the pH values. 





Repairing Leaky Artesian Wells 


An artesian well near Woonsocket, S. D., was 
reported to have a pressure of 250 pounds per 
square inch at the head; a well near Roswell, N. M., 
flowed 5,710 gallons per minute, or about 8 million 
gallons per day. With such pressures and yields, 
it appears that much water may be lost through 
leaks in well casings. Recently the Geological Sur- 
vey has developed a practical means of locating the 
leaks and measuring the water lost through them. 

The method is very simple in principle. A cur- 
rent meter that was specially constructed for the 
purpose by Carl H. Au, of the Geological Survey, 
is let down into the well, where it records the 
velocity of the water at any depth desired. With 
the velocity and the diameter of the well known, 
the rate of flow at any point can be determined. 
Hence a series of measurements taken at successive 
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levels from the bottom to the top of the well will 
show just where the water enters and in what 
amounts, where it leaks out and in what amounts, 
and how much is delivered at the surface. For 
certain investigations it may be necessary to devise 
apparatus for measuring the diameter of a well 
at any depth, but thus far no serious difficulties have 
arisen on account of uncertainty as to the diameter. 

This method has now been successfully used in 
the artesian area of Honolulu, and in the Roswell 
artesian basin, in the Pecos Valley of New Mexico. 
In Honolulu the artesian water is especially valuable, 
because it forms the principal supply for the city. 
In 19 defective wells in Honolulu a total under- 
ground leakage of 7,750,000 gallons a day was 
found, which is equal to about one-third of the 
total quantity of artesian water consumed from 
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the public waterworks. One of the wells was found 
to waste 750,000 gallons a day by underground leak- 
age. A somewhat expensive program of recasing 
or plugging all leaky artesian wells has been under- 
taken, and the value of the work already completed 
is indicated by the fact that leakage amounting to 
5,900,000 gallons a day has been effectively stopped. 
The experience on this project has shown that recas- 
ing and plugging leaky wells are difficult and ex- 
pensive operations, which require the services of a 
skillful driller with adequate equipment, working 
under the instructions of a competent hydraulic 
engineer. 

The methods used in these investigations are de- 
scribed in reports by John McCombs and A. G. 
Fiedler, which have been published by the Geo- 
logical Survey as Water-Supply Paper 596-A. 





Imhoff Tank Gases and Odors* 





Collection of gases and reduction of odors from the sewage disposal 


plant at Decatur Illinois. 





William D. Hatfield? 


The odor situation at the Decatur sewage plant 
has been serious because of the strength and high 
temperature of the sewage received. Due to a 
large volume of condenser water from the starch 
manufacturing company, the temperature of the 
sewage varies from 70 degrees Fahrenheit in 
winter to 104 degrees in summer. The strength 
of the sewage has varied from 500 to 1000 p.p.m. 
of bio-chemical oxygen demand (5 days) depend- 
ing on the grind of corn and efficiency of recov- 
eries at the starch works. When the starch works 
is not operating the bio-chemical oxygen demand 
is about 125 p.p.m. This high temperature com- 
bined with strong sewage is ideal for bacterial de- 
composition and putrefaction which takes place 
rapidly in the sewers, filling them with unusually 
putrid gases and making the sewage as received 
at the plant very odoriferous. 

The seriousness of the odor situation was 
equaled only by that of the treatment of the very 
strong sewage. A careful analysis and study of 
both problems have been made since the opening 
of the sewage plant three years ago. The pre- 
liminary experimental work on the treatment of 
this sewage and the testing station results have 
been reported to this society previously and in 
this paper I will stick to the odor situation. 

During the first year of operation of the Deca- 
tur plant it was found necessary to build a gas 


*Paper before the Illinois Society of Engineers. 

+Supt. and Chemist, Sanitary District, Decatur, III. 

The Decatur problem is being solved by the united 
efforts of the Board of Trustees of the Decatur Sani- 
tary District, Mr. W. C. Field, President, Mr. Benjamin 
W. Dillehunt, and Mr. W. M. Wood; its Consulting Engi- 
neers, Pearse, Greeley & Hansen; its Construction Engi- 
neer, Mr. F. D. Holbrook; its Assistant Chemist, Mr. 
George Symons, and Mr. R. R. Mills, the author; and 
through the co-operation of the Staley Manufacturing 
Company and its consultant, Professor Edward Bartow. 
Valuable suggestions have also been offered by many 
others, and the author wishes to acknowledge the ser- 
vices of all these, for without the valuable assistance 
of the above, the problem would remain unsolved. 


tight flap door on the sewer entrance to the grit 
chamber. This door held back a large volume 
of sewer gas which had poured into the at- 
mosphere at this point. This was the first step 
toward housing-in the odors. It was soon real- 
ized that all turbulent places in the conduits must 
be covered, and plans for housing-in the grit 
chamber were a very early part of the odor re- 
duction program. This was later augmented to 
include covering all conduits, by-passes and 
points of agitation of the sewage. 


Because of the extreme penetration of these 
odors, we felt that it would be impossible to 
keep the odors entirely housed-in. Along with 
the plans for covering went a suction and deodor- 
izing system. The early plans included treatment 
of the housed-in sewer gases with chlorine, ozone, 
soda-chlorine washing systems, iron oxide filters 
or some other chemical treatment. Up to this 
time the high hydrogen sulfide content of the 
Imhoff digestion gases had not been appreciated. 
Numerous attempts to detect it by the nasal 
method had led us on the wrong track as will be 
seen by analyses made later. 


Analyses about the plant were made of the 
air and gases to determine the hydrogen sulfide 
content. In this way the major sources of odor 
production were found to be, (1) the sewer gas 
coming from the mouth of the sewer at the en- 
trance of the grit chamber, (2) the gas given 
off from the turbulent sewage at the outlet end 
of the grit chamber, (3) gas given off from the 
turbulent effluent of the Imhoff tanks at the 
sprinkling filter by-pass, (4) the digestion gases 
from the Imhoff tanks, (5) and from the sprays 
and stones of the sprinkling filters. 


The relative intensities of the odor from the 
different points were probably in the order given 
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above except that from the sprinkling filter. 
Analyses of the air near the sprinkling filter had 
the lowest concentration of hydrogen sulfide, but 
because of the large surface and dilution with 
pure air it is possible that the total odor from 
the filters would place it nearer the head of the 
list. The hydrogen sulfide in the atmosphere 
about the plant was always far below the con- 
centration for a lethal dose. The digestion gas 
as collected from the Imhoff tanks with exclusion 
of air almost always has a lethal dose of hydro- 
gen sulfide (0.5%). 

The presence of so much hydrogen sulfide in 
the Imhoff gases was rather surprising because 
at normal temperatures Imhoff gas is supposed 
to be free from hydrogen sulfide. It has been 
reported in the gases from tanks that were not 
operating satisfactorily or which had been newly 
put in service without seeding with old sludge. 
The quantity of sulfide in the digestion gases 
at Decatur is a function of the temperature and 
is shown in Table I and Figure I. These data 
were collected over a period of six months on 
the gases from the large experimental collector 
described later. 

Table I 
Sludge Per Cent. Estimated 
Temperature Hydrogen Sulfide Pounds Hydrogen 


F By Volume Sulfide per day 
66.2 0.17 6. 
66.9 30 Pn 
68.0 31 18. 
69.4 55 39. 
69.8 63 43. 
70.9 56 sr 
72.0 61 52. 
72.5 69 - 
74.1 78 66. 
74.5 95 72 
75.3 .93 77 
76.1 _ 89 79. 
76.6 92 80. 
77.5 91 


The pounds of hydrogen sulfide given in Table 
I are estimated from the analyses and the total 
volume of gas produced from the tanks. Tem- 
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peratures higher than 77.5 were not obtained 
because the tanks were by-passed in April for 
construction. It is easily seen that the probable 
hydrogen sulfide production at summer tem- 
peratures is above 100 pounds per day which 
means about 957 cu. ft. per day of pure hydrogen 
sulfide. This much pure hydrogen sulfide could 
be detected for considerable distance when at- 
mospheric conditions were calm and favorable. 
The heating value and analysis of sewage 
sludge digestion gases have been known for a 
long time, but with few exceptions the gases have 
never been trapped and utilized. Dr. Kk. Imhoff 
visited Decatur at just the psychological time 
when we were talking of collecting the gases, 
and with his unequaled enthusiasm urged us to 
immediately put in a large sized experimental 
trap. He assisted our engineers with many sug- 
gestions and in September 1925, the central gas 
vent on our first Imhoff tank was roofed in under 
the water level with a sloping wooden structure 
somewhat resembling the Imhoff collector.* The 
area covered by this collector represented about 
one half of the sludge area in the first tank or 
about one twelfth the total sludge area of all the 
tanks. In estimating the total gas production 
from the whole plant we have multiplied the 
volume from the experimental collector by 
twelve. This trap was put in service October 15, 
1925, and remained in service, except for oc- 
casional repairs in the wooden roof, until June 4, 
1926, when it was dismantled in order that a 
permanent concrete collector could be installed. 
The sewage, however, was by-passed from all 
tanks April 19, 1926, in order that sludge diges- 
tion might come to an end. This was necessary 
before we could work safely in the gas vents on 
the complete collecting of digestion gases. Be- 
fore any men were allowed in the gas vents? 
analyses of the air were made and the hydrogen 
sulfide content determined. After one month 
gas formation was greatly reduced, though still 


proceeding at the rate of 800 cu. ft. per day, and 
the hydrogen sulfide content 


of the air in which the men 
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Pounds 44S in 24 Hours 


had to work was less than 0.01 
per cent. 














The data regularly col- 
lected on the experimentally 





trapt gases were, temperature 
of sludge digestion, volume of 
gas produced, hydrogen sulfide 
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digestion, which in Decatur is 
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very favorable to large vol- 
ume, and to the amount of 
organic matter settled in the 
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tanks. The relation of tem- 





_ | perature to volume is shown in 
Fig. 2 while the relation of 


hydrogen sulfide content and 
temperature is shown on Fig. 








FIG. 1—EFFECT OF TEMPERATURE ON QUANTITY OF SULFIDE IN 


DIGESTION GASES 


*Eng. News Record, Vol. 91, No. 
13, p. 512 (1925). 
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into the red hot oven and 








burn them up with the Im- 
hoff tank gases. This has 








worked very _ satisfactorily. 
We can say without question 
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— that the odors from the sewer 


et outlet, grit chamber conduit 


and Imhoff tanks are elimin- 
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~ not in operation, there is no 
objectionable odor from the 
sewage disposal plant. With 
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the sprinkling filters in opera- 
tion we estimate that the odor 
has been reduced 75%. The 
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last 25% of odor coming from 
the operation of the sprinkling 











FIG. 2—RELATION OF TEMPERATURE OF GAS 







and sludge may be roughly represented by the fol- 
lowing relation: “parts per million suspended matter 
settled in tanks times million gallons per day of 
sewage treated times 45 equals the cubic feet of 
gas per 24 hours,” or 

p-p.m. S.M.S. x M.D.G. x 45 = c.f. per day. 

The trapping of all the gas vents was completed 
in August, 1926, and sewage turned through the 
tanks after standing idle for over three months. All 
the tanks but one started up nicely. This one foamed 
a little but caused no trouble. The total volume of 
gas normally obtained varies from 100,000 to 125,000 
cubic feet per day with an occasional minimum of 

















with 700 B. T. U. gas it’s engine will develop 1 







horse power hours or 330 horse power days. 






pendent on the starch waste. The Staley Company 
are using every effort to reduce the volume, con- 
centration and temperature of this waste. It is 
anticipated that within a very few years the starch 
waste will be no stronger than normal sewage and 
our gas volume reduced at that time to about 50,000 









to attempt generation of our own power until we 
know what our final gas volume will be. The gen- 
eration of this power, however, is being very care- 
fully studied in conjunction with. its use for the new 
activated sludge plant which is now being built in 
addition to our present Imhoff tank and sprinkling 
filter units. 

The minute the Imhoff gas was burning, odors 
about the plant were greatly reduced. As stated 
above, the suction and deodorizing system had been 
contemplated. When we realized possibilities of the 
Imhoff gas, it was decided to build au uven 1n which 
the gas could: be burned. A suction system with 
fan was built to force the capped-in sewer gases 

















TO VOLUME filters will, in my opinion, be 
present until the sewage con- 


1. From bottle experiments the volume of gas centration becomes normal by the reduction of the 
to be expected under our condition of temperature starch waste. 





Size and Material for 
House Connections 


By Alexander Potter* 


Eleven municipalities in Essex and Union 


30,000 when the starch works is shut down or when counties, New Jersey, are about to undertake the 
melting snow brings the temperature of sewage to construction of a Supplementary Joint Trunk Sewer 
between 50 or 60 degrees. This gas has a calorific to relieve a smaller project constructed twenty-five 
value of about 700 B. T. U. per cubic foot. A gas years ago. The capacity of the old structure is 20 
effgine manufacturing company has guaranteed that million gallons per day; the combined capacity of 
the old and the supplementary sewer is 100 million 
brake horse power hour per 14 cubic feet of gas gallons per day. In the original sewer there was no 
consumed. It is easily seen that with 125,000 cubic central authority over the method or manner of lay- 
feet of gas per day we could develop about 8,00C ing laterals or house connections in the various 
municipalities, and as a result there has been undue 


The unusual volume of gas is shown to be de- leakage throughout many of the local systems. 


An investigation and examination of the contribu- 


tions for the various municipalities indicate that 
this excessive flow emanates very largely between 


the street sewers and the houses, due to the fact that 
these connections have been made in many of the 
municipalities with terra cotta pipe without strict 


or less feet per day. Therefore it is not advisable supervision. 


It seems almost academic to point out that unless 
almost superhuman care is taken in the laying of 
these sewers, infiltration in excessive amounts is 
bound to occur. This is due in large part to the 
perfectly natural desire on the part of house builders 
to use the sewer not only for cellar drainage but 
also for the seepage that is bound to occur around all 
foundations in wet ground. Almost the entire terri- 
tory 1s part of a terminal moraine which is thorough- 
ly water-soaked during the major portion of the 
year. 
In attempting to formulate rules and regulations 
for the construction of these house connections, very 





*Consulting Engiveer, New York City. 
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serious consideration is given to the question of con- 
tinuing the use of vitrified clay or cement pipe in 
these house connections. It is foolish to assert that 
vitrified clay pipe cannot be made reasonably water 
tight, but the fact remains that in water-soaked 
ground or in ground subject to ground water condi- 
tions, in nine cases out of ten tight sewers construct- 
ed of material other than cast-iron pipe do not 
obtain. 

The writer, therefore, prepared and had approved 
by the Joint Meeting rules and regulations making 
the construction of cast-iron house connections man- 
datory. It is true that the use of cast-iron pipe in- 
creases the cost of sewer construction probably on an 
average of $7.50 per house connection, but the as- 
surance given that these conditions will be practically 
water-tight justifies the adoption of cast iron. 


Many cases can be cited in which tree roots have 

been attracted even to small quantities of leakage 
existing in house connections running across the 
sidewalks and into the yards, with the result that 
many of these connections have to be removed pe- 
riodically because of stoppage due to these tree roots. 
This difficulty is eliminated by the use of cast-iron 
pipe. 
In the discussion that followed the adoption of 
this rule, it is of interest to know the reaction of 
some of the municipalities which have combined to 
construct the proposed enlarged sewer. 

While 4” pipe is adopted as a standard, 5” and 
6” pipe is permited in multi-family houses. The 
city of East Orange, which will be a contributor to 
the enlarged sewer for about one-sixth of the area 
of the city, objects to the use of 5” and 6” pipe; 
the engineer, W. D. ‘Willegerod, a man of wide 
experience, claiming that even in apartment houses 
having as many as twenty families, the buildings 
are served satisfactorily with a single 4” house con- 
nection. This is a principle that the writer has ad- 
vocated for many years, but the theory has not 
found general acceptance throughout the country. 

Another objection raised by the East Orange 
authorities is to the mandatory use of cast-iron pipe, 
and the reason for this is that all house connections 
from the street up to and into the house must by 
local ordinance be constructed by the city’s forces, 
and they have for many years had a special depart- 
ment doing nothing else than constructing house con- 
nections ; consequently superior work has been ob- 
tained. 

The attitude of East Orange raises a very inter- 
esting question, and whether a general rule which 
is fundamentally sound should be varied because one 
municipality has adopted a very sound practice in 
connection with the laying of house connections, is 
open to a free and frank discussion by sanitary 
engineers. 

In regard to the weight of the cast-iron pipe to be 
used, the shell of the standard cast-iron pipe, in the 
opinion of the writer, is entirely too light for any 
permanent use; whereas the extra heavy pipe is 
unnecessarily heavy and expensive. We _ have 
adopted the use of medium weight pipe, which is 
furnished by many houses but is not listed by most 
of the houses dealing in plumbing specialties. 

_The writer would be glad to have these questions 
discussed freely in the columns of Public Works. 
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Electrical Pumping Equipment 


for Kansas City 


By E. W. Harvey* 

Kansas City, Mo., is now completing a new mu- 
nicipal water works plant costing approximately $11,- 
000,000. Raw water from the Missouri river is 
pumped through the low-lift station to the purifica- 
tion works, through which the water flows by gravity 
until it reaches the clear water basin under the 
filters. From the clear water basin it is pumped 
through tunnels and pipe lines from the secondary 
pumping station to reservoirs at two high-pressure 
pumping stations. 

There are three new pumping stations known as 
the low lift, the secondary, and the East Bottoms, 
the last being a high head station assisting the pres- 
ent high head stations in pumping water directly 
into the city mains and reservoirs. These three new 
stations are all electrically operated, being equipped 
throughout with Westinghouse apparatus. 

The low-lift station has four 35 mgd. pumps, one 
of these being provided with a 20 mgd. impeller. 
These pumps are driven by 400 h.p. synchronous 
motors. The station is large enough to house a fifth 
unit, if necessary. The station is controlled through 
a 14-panel asbestos switchboard, equipped with me- 
chanical remote control through pull rods and bell 
cranks. The building is heated by electric radiators 
which obtain their energy from a transformer ap- 
plied to the heating circuit. 

The secondary station is a duplicate of the low-lift 
station in its main pumping units, but contains some 
additional equipment, including three 2,500 g.p.m. 


wash water pumps, two 500 g.p.m. and two 250 g.p.m 


pumps. This station is not electrically heated. 

The power for this substation is obtained at 13,- 
200 volts and stepped down to 2,300 volts in an out- 
door substation. 


*Westinghouse Electric and Manufacturing Co. 


EAST BOTTOMS PLANT, KANSAS CITY 
Showing two 24 mgd pumps driven by 200 
h.p. motors. Six pumps will occupy this station 

ultimately. 
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The East Bottoms station has two 24 m.g.d pumps 
operating against a total head of 380 to 390 feet. 
Each unit is made up of two single-stage pumps con- 
nected in series. These pumps are driven by 2,000 
h.p. synchronous motors. The switchboard has 14 
panels. Control is an electrical remote type with 
semi-automatic operation. Ultimately six pumps will 
be housed in this station. 





Water Softening in 
Columbus 





Very important part of treatment. Ex- 
periments last year with use of lime, soda 
ash, and sulfate of alumina or sodium 
aluminate; also lime-zeolite softening. 





The softening of the river water that forms the 
source of supply for Columbus, O., is perhaps appre- 
ciated more highly: by the consumers than the re- 
moval of bacteria or color. During the 10 years prior 
to 1926 the hardness of the raw water has averaged 
282 parts per million, the lowest yearly average be- 
ing 265 and the highest 306. The average for 
1926, however, was 246, which was reduced by 
softening to an average of 90. 

The unprecedented low total hardness of the raw 
water during 1926 is attributed by C. B. Hoover, 
superintendent of the division of water, in his an- 
nual report, “in part to the rainfall being slightly 
above the average, the distribution of the rainfall 
over the year, and other conditions which caused 
the run-off to be above the average." Another fac- 
tor which, no doubt, was effective in reducing the 
hardness of the raw water was the increased storage 
provided by the new O’Shaughnessy dam and reser- 
voir. The large volume of soft flood water, which 
can be stored in this reservoir, no doubt had the 
effect of flattening out the hardness of the raw 
water. The value of this storage for this purpose 
has been estimated at from $30,000 to $40,000 for 
the past year.” (The total operating and mainte- 
nance cost of softening and purifying was $239,- 
164.) 

On the other hand, this reservoir is believed to 
have increased the average turbidity by holding 
back the flood water, causing the water coming to 
the plant to be muddier for longer periods of time. 
The average turbidity last year was 107, while the 
maximum yearly average for the previous ten years 
was 102 and the average was 79. 

During the year 1926 water softening bottle 
experiments were run by treating one-gallon sam- 
ples of river water with lime, soda ash and sulphate 
of alumina; also with lime, soda ash and sodium 
aluminate. In one series of experiments liquid sodi- 
um aluminate was used and in the other series “Alco 
Floc” was used. The experiments are being con- 
tinued, but Mr. Hoover, in his report, gives the fol- 
lowing comments and conclusions as preliminary 


only. 
The results show that with the use of aluminum sulfate, 


or sodium aluminate along with lime and soda ash, the 
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hardness of water such as that treated at Columbus, Ohio, 
may be satisfactorily reduced to between 35 and 50 parts 
per million without resorting to excess treatment with lime 
or soda ash. It is hoped that additional experiments will 
show that by the addition of a little more soda ash, these 
same results may be obtained with a smaller amount of 
coagulant. When sulfate of aluminum is used, additional 
soda ash must be added to neutralize the sulfate radical but 
when sodium aluminate or Alco Floc is used, the soda ash 
requirements are less because these coagulants contain 
sodium oxide. 

It was endeavored to reproduce the results obtained in 
bottle experiments on a large scale, consequently the en- 
tire plant treating 31.7 million gallons per day was oper- 
ated for three days using 5 grains of alum per gallon 
and enough scda ash and lime to reduce the hardness to 
the lowest possible figure. 

The character of the raw water treated and the results 
obtained on the last day of the test are shown in the 
following tables. 


Analysis of river water. Results expressed in parts per 


million: 
Be SE LEE OER BNR 189 
Non-carbonate hardness ............ 129 
OG HEPENESS 2... cicccccscecececse 318 
MII 65 2525's crows «3 oa ik ae 27 
The treatment was: 
RM Serica sige ane aGovaes 14.5 grains per gallon 
ere 10.0 grains per gallon 


Sulfate of aluminum. 5.0 grains per gallon 


Results of Analysis of softened filtered water: 

Hour 12 2 4 6 81012 2 4 6 810 Avr. 
Total alkalinity 46 47 47 47 45 46 44 48 48 59 59 59 50 
Phen. alkalinity 29 30 30 32 20 28 28 28 28 29 3229 29 
Caus, alkalinity 12 13 13 17111012 7 8 05 0 8 
Non-carb, hardness 8 5 3 311 4 8 910-1 -3-3 5 
Total hardness 54 52 50 50 56 50 52 58 58 58 56 5655 

The plant operating results show that it is possible to 
produce water at the Columbus plant with a hardness under 
60 parts per million, when 5 grains per gallon of alum are 
used and to do so without using any excess lime or soda 
ash. 

LIME ZEOLITE METHOD OF SOFTENING WATER 

During the year 1420, experiments have been made at 
the Columbus plant on softening Scioto river water by 
passing it through a zeolite water softener. The results 
of these experiments indicate that it is cheaper to remove 
temporary or carbonate hardness trom water with lime 
than it is to remove it by means of the zeolite softening 
process and that it is not only cheaper but more satisfactory 
because when temporary or carbonate hardness is removed 
by the lime treatment, the carbonates are precipitated and 
removed from the water, thus lowering the total solid 
content of the softened water which is of course desirable, 
however, when the temporary or carbonate hardness is re- 
duced by the zeolite process the bi-carbonates of calcium 
and magnesium are not precipitated and removed from the 
water, but they are replaced for sodium bi-carbonate and 
consequently the softened water contains residual sodium 
bi-carbonate and although the water has been soitenec, 
the total solid content has not been reduced. 

It has been found that it is possible to remove perma- 
nent or non-carbonate hardness (in the Columbus water, 
calcium and magnesium sulfates) by means of the zeolite 
process at a cost of about one-half that for removing 
them by soda ash treatment. 

The city of Columbus spent $128,487.58 for soda ash 
during the year 1925 and if the permanent or non-carbonate 
hardness can be removed for one-half of this amunt by 
zeolite, then it means that the operating cost of the Colum- 
bus plant could be reduced approximately $64,000 per 
year by installing and operating zeolite treatment. 

’ The results obtained so far indicate that the days 
using soda ash to soften water at large municipal water 
softening plants are numbered. ; ; 

Zeolite softening material may be a synthetic product or 
a natural one. The synthetic product is in composition, 4 
hydrated sodium aluminum silicate and is being manu‘ac- 
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tured by several reliable companies. Natural or so called 
green sand zeolite is found in large quantities in the state 
of New Jersey.. Green sand has the appearance of ordi- 
nary filter sand except that it has a green color. It can 
be graded so as to have an effective size of around 0.4 m.m. 
and a uniformity coefficient of 1.60 which is standard 
grading for filter sand. It has, like the artificial zeolite, the 
property of being able to exchange its base, sodium, for 
the calcium and magnesium in the water that is brought 
into contact with it. Hard water may be softened to 
zero hardness by simply filtering it through a bed of 
zeolite material. The calcium and magnesium salts in 
the water are not precipitated as in the lime soda ash 
method but are replaced or exchanged, as has already been 
indicated, by the sodium from the zeolite. In other words, 
calcium and magnesium are the mineral salts which in 
solution in water cause it to be hard and when they are 
replaced by sodium, the water is soft. 

When the zeolite has exchanged its sodium for calcium 
and magnesium it becomes inert and must be regenerated 
and this is done by passing a solution of common salt 
(sodium chloride) through the material. Thus the sodium 
from the sodium chloride washes out or replaces the cal- 
cium and magnesium taken from the water and reconverts 
the zeolite back to its original condition. 

One cubic foot of green sand will remove 3,000 grains 
of hardness before being exhausted and according to the 
results obtained at McKees Rocks, Pa., 0.315 pounds of salt 
are required for each 1,000 grains of hardness removed. 
Salt at McKees Rocks costs $6.75 per ton delivered. Based 
on McKees Rocks’ figures the salt cost of removing one 
part per million hardness per million gallons equals $0.062. 
During the year 1925 the average cost of lime for removing 
one part of carbonate hardness per million gallons was 
$0.057, and the average cost of soda ash for removing one 
part per million of permanent or non-carbonate hardness 
per million gallons was $0.126. These figures show that 
the cost for salt for softening water through zeolite is 
only about one-half the cost of soda ash for removing 
non-carbonate hardness. In addition to the salt cost, an 
extra allowance should be made for wash water when 
using the zeolite method for about 10% wash water is 
wasted in this process. 

The zeolite process offers several advantages over the 
soda ash treatment in addition to the one of cost and they 
are as follows: 1st. The complications of reaction referred 
to in the first paragraph of this report and explained in 
detail in last year’s report are eliminated. 2nd. Water of 
any degree hardness may be obtained and this is not pos- 
sible to accomplish with the lime soda ash process. 


It is now planned to take the filter sand out of one of our 
mechanical filters and replace it with zeolite sand. The 
operation of this one filter will be regarded as an ex- 
periment and the results obtained from its operation will 
very probably determine whether or not more of the filters 
will be converted into zeolite softeners. 

The process of operating a lime zeolite softening plant 
would be about as follows: The water pumped into the 
plant would be first treated with lime and alum, mixed in 
the mixing tanks and then passed through the settling 
basins, just the same as it does now to remove the pre- 
cipitated carbonates. At the end of the settling basins, 
the lime softened water would be carbonated with COz 
gas in order to convert the normal carbonates to bi-carbon- 
ates, thus preventing the deposition of normal carbonates 
on the zeolite sand and to prevent the formation of normal 
sodium carbonate in the softened water. From the settling 
basins the water would flow to the filters and if desirable 
to reduce the water to zero hardness all of the water 
would be passed through zeolite filters. If it was desirable 
to leave some residual hardness in the water, then of course 
it would only be necessary to filter a portion of the water 
through zeolite filters. 

At the Columbus plant it is believed that it will be 
possible to reduce the hardness of the water to 160 parts 
per million with the lime treatment alone and that in 
order to produce a softened water with a total hardness 
of say 80 parts per million, it will be necessary to filter 
only half of it through zeolite filters, reducing the hard- 
ness of the half portion to zero, and then mixing it with 
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the other half portion having a hardness of 160 parts per 
million, giving a resultant product with a hardness of 80 
parts per million. 


CARBONATION 

Plans and specifications have been completed for the 
carbonation plant and the contract for its construction will 
very probably be awarded early in February. The gas 
making plant will consist of six principal parts: a gas 
producer, a gas burner, a return tubular boiler, a steam 
driven air compressor, a combination scrubber and dryer 
and a diffuser. 

In operation, coke is burned in the gas producer, which is 
a closed furnace with controlled air supply furnished by a 
blower. The products of combustion pass from the gas pro- 
ducer to a gas burner where they are mixed with air and 
burned to complete combustion under a boiler. The steam 
produced in the boiler will be used to drive the air com- 
pressor and blower so as to make a closed cycle for the 
process. The air compressor will take its suction from 
the boiler stack through a scrubber and dryer and force 
the washed gases through diffusers into the water to be 
carbonated. 





Salable Refuse 


Describing, before the International Association 
of Street Sanitation officials, the work of rubbish 
and ash collection in Highland Park, Michigan, M. 
H. Zink, superintendent of public service, stated that 
they found themselves at a loss for a place to dispose 
of the metal, glass, etc., in the rubbish. The city 
purchased a small baler from the Economy Baler 
Company of Ann Arbor, and built a rubbish burner 
to take care of paper, brush, etc., and then got in 
touch with several foundries with regard to dis- 
posing of tin cans. Finally it sold them to a Buffalo 
firm at $7.00 per ton, f.o.b. Buffalo, the freight rate 
being $3.68. Two years later arrangements were 
made whereby all the metal is sold in Detroit, f.o.b. 
Highland Park. Early this year the city was receiv- 
ing the following prices for these materials: Tin 
cans, wire and miscellaneous scrap, $5.00 per ton. 
Auto bodies and fenders, cut into busheling, $8.20 
per ton. Auto frames, axles, gears, $10.50 per ton. 
Cast iron, $12.50 per ton. Hot water tanks, $4.50 
per ton. All f.o.b. the yard at Highland Park. The 
sale of scrap during the last fiscal year amounted to 
$2,945. Mr. Zink said, “I would not recommend that 
cities of from 5,000 to 15,000 population put in a 
salvaging system, as it would not pay them.” 





Snow Removal in Maine 


In snow removal work in Maine during the 
winter of 1925 and 1926, the following schedule of 
rental charges for equipment was adopted, rental 
to include gasoline and oil: Holt 10-ton tractors, 
$5 per hour; F. W. D. 3-ton trucks, $2 per hour ; 
Nash Quad 3-ton trucks, $2 per hour. No rental 
charge was figured on snow plows, several of which 
were loaned by the manufacturers to the State 
Highway Commission on a demonstration basis. 
Drivers and helpers were paid at their regular per 
hour wage, with no extra pay for overtime work, 
but were allowed the cost of food purchased. when 
out on the work. Trucks and tractors were sup- 
plied by the Department of Agriculture from sur- 
plus army equipment. 

The road from Augusta to Gardiner was kept 
open at a total cost of $335.59, a cost per mile of 
$55.93. First plowing was done February 4. This 
road is subject to bad drifting in only one place. 
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From Augusta to ‘Winslow, 17 miles the road is 
exposed and subject to drifting. Work began early 
in January. The total cost was $2,282.61, or 
$126.78 per mile. 

For clearing the road from Winthrop to Augusta, 
11 miles, the cost was $1,495.23—$135.94 per mile. 

Experience showed that the rental fees of $2 
per hour for trucks and $5.00 per hour for tractors 
was not’ sufficient to cover the cost of keeping the 
equipment in repair and the purchase of gasoline 
and oil. The costs of the work indicate that the 
rental charge should have been nearly 50% higher. 
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Experiences in snow removal in the sections 
around Biddeford and Saco indicate that the proper 
use of snow fences will reduce the necessary plow- 
ing by nearly 50 per cent, and that the cost per 
mile of keeping the roads open throughout the 
winter is very little greater than the cost of clear- 
ing them in the spring after the snow has been 
packed and frozen during the winter. A great 
deal of the work of keeping the roads open can be 
accomplished by trucks with light plows using trac- 
tors for heavy work and for throwing back the 
banks along the sides. 








Results From Passaic Valley Sewer 








Diverted From River. 





Increase in Percentage Saturation of Dissolved Oxygen in the Passaic River 
and Newark Bay and Effect Upon New York Bay. All Trade Waste Not Yet 
Pumping Plants and Treatment Plant. 










The Passaic Valley intercepting sewer and sewage 
treatment plant went into operation on August 2nd, 
1924. Since that date the Passaic Valley Sewerage 
Commission has, been working physically, through 
persuasion, and by legal action to secure the fullest 
benefit to the communities in the Passaic Valley for 
the more than twenty million dollars spent in con- 
structing this sewer. This commission has recently 
made public a report reviewing briefly the history 
of the construction of the system and stating in 
various terms the results which have followed the 
operation of it and the problems which remain to be 
solved before the full effect and benefit can be 
realized. 

The improvement effected upon the Passaic river 
by the operation of the Passaic Valley sewerage sys- 
tem has been expressed by the commission in terms 
of per cent. saturation of dissolved oxygen of the 
river water; while its effect upon New York Bay 
and the adjoining waters due to the discharge of the 
sewage into them is also indicated by per cent. satu- 
ration of oxygen. 

The improvement in condition of the river has not 
been as much as had been hoped even by engineers 
and sanitarians familiar with conditions and with 
possibilities and results which might be anticipated 
from the operation of the intercepting sewer. Per 
cent. saturation of dissolved oxygen in the Passaic 
river through Newark still averages below 25; but 
this is an increase from an average of about 14 dur- 
ing the first year after the system went into opera- 
tion. The commission in its report says: “While the 
increased saturation of oxygen in the river is not 
spectacular it is very promising. It must be remem- 
bered that many odds and ends of pollution have 
still to be eliminated. The oxygen ‘saturation of the 
river water as we receive it at the Falls (at Pater- 


son, the upper end of the sewer) is nothing to boast . 


about, and from Paterson down there are several 
sources of pollution which are at present in various 
stages of being eliminated.” 

One feature which is referred to is that the con- 
dition of the river above the Falls at Paterson is 


deteriorating. Unfortunately the commission has no 
authority over the river above this point. 
Probably the most difficult problem now facing 
the commission is the elimination of pollution by in- 
dustrial wastes. The magnitude of this problem is 
not sufficiently realized and appreciated by legislators 
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and administrators. Neither is the burden placed on 
many individual manufacturers duly recognized. In 
order to avoid discharging waste into the river it is 
necessary for many of these plants to make large 
initial investments in the way of alterations and in- 
stallation of plant, and in many cases to increase 
the cost of chemicals for treatment and labor for 
operation of the plant. Although the elimination or 
abatement of industrial pollution is not yet by any 
means complete, considerable progress has been 
made. But each individual case is a problem to be 
considered separately, some of them being quite in- 
tricate, and progress will necessarily be slow. Four 
hundred and twenty-two industrial plants contrib- 
uted more or less to pollution of the river, and of 
these, 361 have eliminated or abated pollution, 41 
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DIAGRAM SHOWING PERCENTAGE SATURATION 
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are still polluting the river, and 20 are under investi- 


gation. 


The accompanying diagram shows percentage sat- 
uration of oxygen in the Passaic river at various 
points for the first two years following the use of 
the intercepting sewer. Unfortunately no analyses 
are available of conditions before that time. These 
curves have been constructed from a number of 
analyses taken at all tides and depths of the river. 
The considerable jump indicated at the Eighth Street 
bridge in Passaic is undoubtedly due to re-oxygena- 
tion of the water in the falling over a dam at that 
point. Below this point the oxygen is gradually 
depleted until, at Clay street and Jackson street, 
Newark, it reaches its lowest level. During the hot 
weather of summer the oxygen conditions are still 
less favorable, and fall below 12 per cent. dissolved 
oxygen at Belleville and Newark. 

Diverting sewage from the river into the inter- 
cepting sewers had also the effect of decreasing the 
flow of the river and thus reducing the dilution 
available for such pollution as still enters it. More- 
over, increasing the flow in the local sewers, espe- 
cially in the city of Paterson, has resulted in fre- 
quent overflowing from the sewers into the river, 
this overflow taking with it some of the domestic 
sewage which formerly was confined to the sewer 
system. Also too many plants have connected up ali 
their wastes, most of these being comparatively clear 
wash water which should be parted from the pollut- 
ing wastes and turned into the river. 

Undoubtedly a considerable part of the remaining 
pollution of the river at its lower reaches is due to 


DIAGRAM SHOWING 
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the gradual putrefaction going on in the deposits of 
sludge which have been accumulating for years in 
the bed of the river. These will gradually work 
themselves out, but it will probably be years before 
they will cease contributing objectionable gases and 
solid matter carried up by gases into the stream 
flowing above. 

Not less important than the clearing up of the 
Passaic river is the improvement of conditions in 
Newark bay. This bay had reached the point where 
it could not satisfactorily assimilate this waste, and 
in the summer prior to the opening of the sewer, 
many samples of water were obtained which were 
entirely devoid of oxygen in solution. At station 7 
(see the accompanying map) the improvement is not 
very marked, owing probably to the increasing sew- 
age pollution in Arthur Kill. But in the bay the 
foul odors have disappeared and at the mouth of 
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the Passaic river the percentage saturation of dis- 
solved oxygen has increased from 25 per cent. to 
nearly 50 per cent. in two years. The accompanying 
diagram shows the percentage saturation of oxygen 
at various points in the Newark bay for three years. 

In consenting to the discharge of sewage from 
the Passaic valley into New York Harbor, the Fed- 
eral Government stipulated for “the absence of 
reduction in the dissolved oxygen contents of the 
waters of New York Bay, resulting from the dis- 
charge of Passaic Valley sewage to such an extent 
as to interfere with major fish life.” 

The Government also stipulated that there should 
never be any visible particles in suspension due to 
this sewage; that there should be practical absence 
of sewage odors in the diffusion area and of color 
or grease attributable to Passaic Valley sewage. With 
a view to furnishing evidence on this point, the com- 
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DIAGRAM SHOWING PERCENTAGE SATURATION 
OF DISSOLVED OXYGEN AT VARIOUS POINTS IN 
NEW YORK BAY FOR THREE YEARS 


mission began, just a year previous to the date of 
the trunk sewer going into operation, taking saniples 
regularly at selected points in New York bay as 
well as in Newark bay. The points selected tor 
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sampling are shown on the accompanying map. 
Sampling at these points has continued regularly 
except for occasional short periods when there was 
so much floating ice as to make trips to the point 
dangerous. 

Reporting on these points, the commission says: 
“It does not appeaar that the discharge of the Pas- 
saic Valley sewage has, during the two years of 
operation, lowered the dissolved oxygen content of 
the whole upper New York Bay. Our oxygen de- 
terminations shows such small and: inconsiderable 
depletions due to the discharge of Passaic Valley 
sewage that we have completely lived up to the terms 
of this stipulation regarding dissolved oxygen.” 

The commission also states that there have never 
been any visible particles in suspension attributable 
to the Passaic Valley sewage; that there has been 
practical absence of sewage odors; and that there 
has never been any grease. At times of slack water 
during the past year there have been observed more 
or less frequently patches of color which persist more 
or less until the tide has turned, when they disap- 
pear. The color is so faint, however, that on only 
one occasion was it possible to obtain a bottle sam- 
ple in which the color could be detected. The com- 
mission believes, therefore, that this may be con- 
strued as “practical absence” as called for by the 


stipulation. 
MAINTENANCE AND OPERATION 


In another chapter of the report the commission 
gives details concerning the maintenance and opera- 
tion of the system, following a brief description of 
the system itself. 

The system consists of 21.66 miles of main inter- 
cepting sewer varying in size from 3 feet 9 inches 
to 12 feet 9 inches; 5.08 miles of outfall pressure 
sewer from 11 feet to 13 feet 10 inches in diameter ; 
13.95 miles of branch intercepting sewers, of which 
0.69 mile is included in river crossings; and 1,500 
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DIAGRAM SHOWING PERCENTAGE SATURATION 

OF DISSOLVED OXYGEN AT THE NARROWS, NEW 
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feet of distributing pipes and 764 feet of diffusion 
pipes in connection with the outfall pressure sewer. 

This outfall sewer ends in a terminal chamber in 
New York Bay, from which two pipe lines 50 feet 
apart lead straight out into the bay to the diffusion 
area in the deep water of the main ship channel. 
Ikach pipe line is 8 feet diameter and consists of 
heavily reinforced concrete pipes having tapered hub 
and spigot joints. They are laid in dredged trenches 
and supported on blocking andi pile foundations. At 
the outer end of each pipe line, where a depth of 
40 feet below mean low water is reached, each pipe 
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TYPICAL CHART SHOWING RECORD OF HEAD 
ON MILL ST., BELLEVILLE WEIR PLATE FOR 
THE WEEK OF JAN. 10-17 
is branched three times into pipes having an addi- 
tional length of 764 feet and diameters varying from 
8 feet to 2 feet 8 inches; and from these six 
branches, covering an area of 3.5 acres, the sewage 
is discharged through 150 separate nozzles into the 

waters of New York Bay. 

To connect the sewer systems on the left bank 
of the river with the intercepting sewer which is on 
the right bank, it was necessary to construct nine 
river crossings. Eight of these are of cast iron vary- 
ing in diameter from 16 inches to 42 inches; four 
laid by the cofferdam method and four by dredging. 
In addition to which there was a 48-inch plain con- 
crete crossing built in compressed air tunnel. 

All together, the population, estimated as of 1926, 
which is served by the sewer system totals 1,041,000, 
spread over an area of 49,307 acres. 

At two points the territory was too low to drain 
to thé intércepting sewer by gravity and pumping 
stations were necessary, these being known as the 
Yantacaw and the Wallington. The Wallington sta- 
tion was Origianlly designed for steam-driven pump- 
ing units but at the time the machinery was installed 
alternatives were received on both steam and elec- 
tric equipment and it was demonstrated that the 
latter was cheaper both in first cost and in operation 
and it was therefore adopted. Power for the oper- 
ation of the station in purchased from the Public 
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Service Electric Company. Two of the three pump- 
ing units are equipped with emergency gasoline en- 
gines and during the two and a half years of opera- 
tion the emergency equipment has been needed only 
once when, July 15, 1925, the electric service was 
interrupted for 1414 hours due to trouble with the 
electric cable crossing the river. 

The Yantacaw pumping station was designed, 
built and equipped to operate by electric power and 
has given very little or no trouble from mechanical 
difficulties. This station also is equipped with an 
emergency power unit in the form of a gasoline 
driven generator capable of operating the full ca- 
pacity of the station and during the two and a half 
years of operation it has been used on several occa- 
sions when difficulties have been encountered with 
the transformers. 

On the Newark meadows is located a sewage treat- 
ment plant which clarifies all of the sewage deliv- 
ered hy the intercepting sewer. Here is a pumping 
station which raises the sewage about 37 feet into 
the adjacent sedimentation basins, from which it 
flows by gravity through the outfall pressure tunnel 
into the dispersion system. Before reaching the 
pumps the sewage passes through coarse screens, a 
grit chamber, and fine screens. At this station there 
are three triple-expansion horizontal Corliss en- 
gines with 17-inch, 28-inch and 50-inch steam cylin- 
ders respectively, with 42-inch stroke, each driving 
a 140-inch impeller in a centrifugal pump with 60- 
inch suction and 60-inch discharge. During the two 
and a haif years of operation all three of the 140- 
inch impellers on the main pumping units have 
cracked and have been replaced by new ones of 
heavier design. The main thrust bearing on each 
unit has failed under the tremendous load it carries 
and has been replaced by a bearing of somewhat 
different design. Steady bearings are now being in- 
stalled on each unit directly above the pump casing 
to prevent the lateral motion which is threatening 
the safe operation of the units. Serious trouble was 
encountered with the condensing system due to the 
fact that sewage is used for condensing purposes, 
and this, although it is screened before it passes 
through the condensers, sometimes contains rags 
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and other matter which blocks the condensers. This 
difficulty has been partially overcome by taking the 
condensing water from the discharge sewer instead 
of the suction sewer and screening it a second time. 
Eventually condensing water will be brought from 
Newark bay about 3,000 feet away. The foot-pounds 
of work per pound of steam at this plant during the 
two years has varied from 32,081 to 60,478. The 
cost per million gallons pumped averaged $5.92 in 
1925 and $5.87 in 1926; this including wages, coal, 
cylinder oil, engine oil, water and miscellaneous, 
wages accounting for about 65 per cent. of the total 
and coal about 25 per cent. 

The sewage from these pumps passes through twin 
96-inch discharge sewers to the Venturi meter cham- 
ber and, passing through the meter, flows directly 
to sedimentation basins which are 550 by 220 feet, 
divided into four units, each unit with three com- 
partments and each compartment having 9 sludge 
hoppers. 

A force of three men under a foreman skims the 
basins, washes them down, removes the debris which 
collects in the inlet conduits and attends to the open- 
ing and closing of valves for drawing off the sludge. 
Each sludge hopper is connected to a 20-inch sludge 
main which extends to the water front 2,000 feet dis- 
tant, where it is discharged into barges. 

The barges are towed out to the disposal area at 
sea designated by the Federal Government and lo- 
cated five miles southeast of Ambrose Lightship and 
eight miles southeast of Scotland Light. The amount 
of sludge’ discharged at sea averages 3,000 tons per 
week in the winter, spring and fall months and 5,000 
tons per week during the hot weather. This work 
is now being done under yearly contract at the rate 
of 34 cents per ton of sludge. 





Instructions for Topographic Surveys 


The Geological Survey, Department of the In- 
terior, has just issued four parts of a bulletin describ- 
ing in detail, standard methods adopted by the 
Geological Survey for triangulation, leveling, run- 
ning traverse lines, and computing map positions. 

Part A treats of administrative matters only and is 
of principal interest to officers and employees of the 
topographic branch of the Geological Survey. Parts 
B, C, and D describe the methods adopted by the 
Geological Survey, after its 40 years’ experience, as 
those best suited for obtaining accurate control for 
topographic maps on any scale. 

Bulletin 788-B, which relates to triangulation, 
gives forms and examples for keeping field notes and 
for the computation of final geographic position ; each 
step in the process is explained at length. The 
Geological Survey’s work in triangulation has a 
limiting error of 1 part in 5,000 of computed dis- 
tances. 

Bulletin 788-C describes in great detail the most 
approved methods for running traverse lines and 
computing map positions. Under present conditions 
of field work the Geological Survey covers greater 
areas by traverse control than by triangulation. Di- 
rections for determining true azimuths from obser- 
vations on the sun or on Polaris are given in such 
detail that any engineer who will follow them can 








June, 1927 PUBLIC 
make the observation and compute the azimuths 
without difficulty. 

Bulletin 788-D covers leveling, a branch of the 
topographic work in which accuracy is highly essen- 
tial. The instructions in Part D are the result of 
years of experience in spirit leveling. They describe 
methods of work which if followed strictly are as 
nearly “fool proof” as human endeavor can expect. 
The spirit leveling as carried on by the Geological 
Survey cannot be classed as “precise” but it is of a 
much higher grade than that done by engineers of 
public works generally. The allowable limit of error 
for Geological Survey lines is 0.05 foot multiplied by 
the square root of the length of the line in miles. 
For a 10-mile line the permissable error would be 
less than 2 inches; for a 50-mile line, 4% inches. 
Bulletin 788-D illustrates the types of lettered metal 
niarks used and tells how they are to be set. It pre- 
scribes the size and shape for the concrete piers and 
the proportions of cement, sand, and stone to use in 
making them. Eventually the elevation to the nearest 
foot will be stamped on each standard bench mark, 
but until this is done field engineers are advised to 
apply to theoffice of the Geological Survey for the 
latest determinations. The book illustrates the in- 
struments used and tells how to adjust them and to 
make simple repairs—for example, how to insert new 
cross wires or to replace broken level vials. It is in- 
tended that every important item necessary to bring 
successful results may be found in the 44 pages of 
this bulletin. 

The free edition of Parts B, C, and D of Bul- 
letin 788 is small, but these three reports may be 
purchased from the Superintendent of Docu- 
ments, Washington, D. C., at 10 cents each. 





Cement Factor* 
By D. V. Terrellt 


Cement factor—that is, the number of barrels of 
cement used per cubic yard of concrete—has been a 
greater source of worry to paving contractors than 
any other single item. In making his calculations for 
the amount of cement to be used, the contractor 
usually employs some arbitrary factor taken from 
tables or cards intended for general use in estimating. 
The usual result is that, in actual operation, he finds 
an overrun or shortage of forty to one hundred bags 
of cement a day. 

The cement factor in use in highway work in 
Kentucky is determined by the testing laboratory 
from the aggregates to be used and the mix specified. 
This factor is worked out for each two miles of 
pavement or whenever there is any noticeable change 
in the aggregate. The proportioning of the cement, 
fine and coarse aggregate must be done by volume, 
and as specified. 

Since all of the material must be measured by 
volume, and that amount is fixed, it is impossible to 
determine exactly what the cement factor will be, 
because it will change slightly with different grada- 
tions of the aggregate. However, checks of con- 
struction work during the 1926 season showed the 
laboratory calculations to correspond fairly closely 

* Abstracted from “The Scraper,” Kentucky Association of High- 


way Contractors. ‘ 
t Engineer of Tests, State Highway Department of Kentucky. 
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with actual conditions in the field. As a rule, a ce- 
ment factor of about 1.50 to 1.55 may be expected 
with a 1:2:3.5 mix when gravel is used, and 1.60 to 
1.65 when crushed stone is used. 

Field checks will usually run higher, for the con- 
tractor, in order to maintain a road thickness of 6 in- 
ches, must run 6 to 64% inches, averaging 6% inches. 
By this increase in thickness, the apparent cement 
factor is increased by about 2 per cent. Thus, if the 
laboratory estimate shows 1.52 for gravel aggregate, 
the contractor must estimate on the basis of about 
1.55; and where the laboratory finds 1.62, as for 
crushed stone, the field requirements will be about 
1.65. ° 
Low subgrade plays a very important part in the 
matter of overrun. The contractor may work his 
subgrade as near 6 inches as possible, but he cannot 
afford to allow thin pavement to go in, thereby sav- 
ing a few bags of cement, for the penalty for thin 
pavement would be much more than the saving in 
cement. For instance, on one mile of pavement with 
an average thickness of 57% inches, the cement sav- 
ing would be $200, and the penalty $1,000. 

The contractor must keep his pavement con- 
sistently at or above the required depth, and by so 
doing his cement factor will increase 2 per cent. or 
more, depending upon the extra thickness. It there- 
fore seems advisable to figure it high enough to take 
care of the probable excess due to the extra thickness 
necessary. 





Revenues from Automobile Registration 
and Gasoline Tax 

According to figures published by the Bureau of 
Public Roads the total number of motor vehicles 
registered last year was 22,001,393, which was more 
than double the registration for 1921. Of last year’s 
total, 2,764,222 were motor trucks and road tractors, 
and 19,237,171 passenger automobiles, taxis and 
buses. 

Registration fees from the motor vehicles totaled 
$288,282,352, of which $16,602,211 was used for 
collection and administration, $191,111,302 for state 
highways, $51,702,184 for local roads, $25,274,158 
for state and county road bonds, $865,240 for street 
paving in Baltimore and Washington, $2,727,120 for 
New York City general fund, and $137 unstated. 

Galosline taxes collected during the year totaled 
$187,603,231, of which $238,897 was used for col- 
lection costs, $129,441,520 for constructing and main- 
taining state highway and $43,609,479 for local 
roads, $5,238,869 for road bond payments, $5,450,- 
644 for paving and repairing the streets, $103,225 
for a sea wall to protect a highway, $1,306,721 for 
Texas school fund, and $2,213,876 for state general 
treasury funds. 

Briefly, combining fees and taxes, there was col- 
lected $475,885,583; of which 31/3% was used 
for collection costs, 671/3% for state highways; 
20% for local roads; 8% for road bonds, city pave- 
ments or other highway purposes, and only 1 1/3% 
for purposes other than highway. 

These figures show that about 40% of all the 
money spent last year on highways by states, coun- 
ties, towns or others came directly from the pockets 
of automobile users as such in the form of registra- 
tion fees and gasoline taxes. 
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Aerial Maps for Highway 


Planning* 





Mapping Erie county, New York, using 

aerial photographs, with ground controls 

based on previously surveyed traverses, 

and an agreement between the two with- 

in one percent on a scale of six hundred 
feet to one inch 





In the last decade aerial photography has de- 
veloped until it has become an almost essential ad- 
junct to the solution of many engineering problems 
having to do with large areas. Particularly in plan- 
ning new traffic arteries and allied improvements 
near large cities, accurate aerial surveys are in- 
valuable. 

During pioneer days in the.far west there were 
a certain few individuals who gained reputations as 
guides because of their undoubted skill as path- 
finders in the foothills and mountains. In later 
years some of them disclosed the means by which 
they were able to find the best way through un- 
charted country, It was by making a visual survey 
of the country from the top of the highest available 
ground, and noting the course of the principal valley 
or stream and location of high peaks and intersecting 
valleys. This picture stored in a retentive mind was 
the early version of the modern aerial picture. 

The aerial survey and map which is being made 
of Erie County, New York, is primarily for the pur- 
pose of a general study of the Greater Motorways 
System and the preliminary ground location of the 
various roads comprising the system. The survey 
was authorized by the Board of Supervisiors and is 
being made under the direction of the county en- 
gineer. 

For the purpose of an aerial survey, ground con- 
trols are necessary, together with a skillful pilot and 
photographer. To bring photographs to scale they 
must be taken from a fixed height. Both the plane 
and the camera must be especially adapted to this 
use. The photographs are taken vertically from a 
high altitude, with an overlap which is eliminated 
when they have been accurately scaled, and built up” 
into a mosaic picture of the terrain included. Pre- 
viously surveyed lines or traverses across the region 
may be used for control. 

The flying and photography was done at an eleva- 
tion of 9,600 feet and the finished map is 600 feet to 
the inch. With few exceptions the control points 
are two miles, or less, distant from each other. 
Traverses of existing roads were used for the con- 
trol. Most of these roads had been surveyed for 
existing highway improvements. and the notes of 
these surveys were used in platting the control. 
Nevertheless it was necessary to run many miles of 
new traverse. 

Too much time or money, however, should not be 
spent on undue refinement for accuracy. This is 
controlled, though, by the accuracy required of the 
completed map. The platting of a control map in the 
ordinary drafting room, to cover 170 square miles of 





« “By George C. Diehl, county engineer of Erie County, New York, 
in “Highway Magazine.” 
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territory on a scale of 8.8 inches to the mile, is quite 
a labor. The sheets are large and difficult to handle 
and to retrace the work for the purpose of closing 
an error in traverse may be time wasted. In at- 
tempting to close traverses several miles in length 
it is readily seen that a failure to close, when the 
error is less than one per cent., is for all practical 
purposes accurate enough. 

The map was made on the basis of a variation of 
not to exceed one per cent. between the control map 
and the aerial map with points on the former not 
over two miles apart. In other words, the aerial map 
was required to agree with the control map within 
088 inch, scaling each way from central points two 
miles apart. , 

For the purpose of general study and planning it 
is at once apparent how trivial one or even two per 
cent. in variation of map distances becomes when the 
errors are not cumulative and when such error does 
not exceed 1/10 or even 1/5 inch in open country. 
Where the control points can be closer together, as 
in street areas, this error can be reduced to 1/100 of 
an inch on a 600-foot block, closer than a draftsman 
can plot it. 

The map of Erie County is being furnished in 
atlas sheets covering an area of 24% miles east and 
west and 114 miles north and south between border 
lines. This produces sheets 17 by 27% inches, in- 
cluding binder edges. It also is printed in maps 
covering about sixty square miles each. The former 
are for use in the field and office, and the latter for 
office use only. 

Aid in laying out preliminary lines is only one 
function of an aerial map. In country similar to that 
around Buffalo the ability to show a property owner 
where the line is located, and why it is so located, is 
of more value than the mere location of the line. 
For these reasons the securing of rights of way be- 
comes one of the most important uses of aerial maps. 

Another important use is in legal disputes involv- 
ing property lines and accidents on public property. 
In the past summer a serious accident happened near 
a town park and suit for damages was brought 
against the town board. Testimony was given, by 
both sides, that the accident happened at or adjacent 
to a certain depression. The county engineer had 
furnished the town with an enlarged aerial map of 
the locality in question. This map was entered as 
evidence, the depression locaied thereon and shown 
to be off the property owned by the town. The plain- 
tiff lost. 

Any engineer or board, working on a general 
planning scheme, will readily realize how their work 
can be hampered by conflicting opinions arising from 
a general distribution of the survey maps before the 
plans are perfected. Therefore, the advantage of 
curtailing such distribution is apparent. 

It is not meant by this that no one but the officials 
directly responsible can have access to these maps, 
but that they must come to our office for such ex- 
amination. By this means the maps aid in solving 
individual problems without opening the way ‘0 
destructive criticism. 

Aerial maps have cost Erie County about $100 a 
square mile, not including the mosaic. The limit of 
the return on this investment is determined only by 
the activities of the locality mapped and the people 
using it. 
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Satisfactoriness of Water 
l‘ifty years ago cities in the Mississippi basin— 
and others—served to their citizens untreated river 
water which contained unbelievable quantities of 
mud and pathogenic bacteria. Consumers began to 
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complain less and less mildly, and the practice be- 
came general of settling out the mud and _ inci- 
dentally a large percentage of the bacteria. Boards 
of health got busy and filtration plants removed 
most of the remaining bacteria. The water then 
was called “pure” by the water works officials but 
engineers preferred the word “safe.” Then the re- 
maining bacteria except a small fraction of a per- 
cent were destroyed by chlorine. All this effected 
an immense improvement and health statistics show 
how justified is the designation “safe.” 

But other ideas have been developing meanwhile. 
Water is put to other uses than drinking. A few 
million bacteria more or less do not interfere with 
the use of water for boilers or for washing, but 
hardness does. [ron stains clothes and wash bowls. 
So consumers demand the removal of hardness and 
iron, and they are being satisfied in a number of 
cities which is yearly increasing. 

“Safe” does not adequately describe water which 
is free not only of bacteria but also of sediment, 
color, iron, sulphur and hardness, and the word 
“satisfactory” is suggested as applying to water 
which satisfies all consumers. This, of course, is 
not offered as a technical term but as a convenient 
one for popular use. For what satisfies one com- 
munity will not satisfy another, and neither will be 
satisfied ten years from now with what meets all 
their wishes today. Dissatisfaction is the basis of 
progress. 

For the present, satisfactoriness demands _ prac- 
tical freedom from iron, sulphur and harness; 
methods of securing such freedom with certainty 
and at comparatively low cost have been developed ; 
and where these matters are present in objectionable 
quantities, water works officials should remove 
them—if the consumers are willing to pay the neces- 
sary increase in rates. Water so treated is a manu- 
factured article and the price must cover the cost 
of manufacture. Furniture can not be sold as cheap 
per pound as cord wood, and no reasonable con- 
sumer would expect to receive water from which 
objectionable matters have been removed by use 
of expensive apparatus and labor as cheap as that 
which flows into the mains direct from impounding 
reservoirs without treatment. 


Instructing Operators of Water and 


Sewage Plants 

That skillful operation of water purification and 
sewage treatment plants is as necessary to good re- 
sults as are wise designing and careful construction 
has been stated frequently; and yet the statement 
is equally common that some of the former class of 
plants and many of the latter are woefully mis- 
managed through neglect, carelessness or ignorance. 

State health boards are generally entrusted with 
supervision of the designing of such plants, but in 
most states either neither they nor any other state 
agencies are given any power to secure proper opera- 
tion of them, or given such power, no funds are 
provided for extercising it by means of frequent in- 
spection. 

As a substitute for the exercise of such power, or 
supplementing it where it has been conferred, a num- 
ber of statle health boards have inaugurated the prac- 
tice of holding annual “schools,” ‘conferences’ or 
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“courses” for the instruction of the operators of such 
plants and interchange of knowledge and experiences. 
These should be, and we believe are, of great bene- 
fit not only in imparting information concerning the 
operation of plants but also in giving the operators 
an ambition to make use of this information in order 
to become more expert and increase the efficiency of 
their plants. It is to be hoped that before long 
operators in all states will have such opportunities 
offered them by either the state health boards or 
engineering departments of colleges. 

Among the latest of the states to offer such oppor- 
tunities is Maryland, where the service took the form, 
last April, of a confierence sponsored by the State 
Department of Health. A number of excellent pa- 
pers, giving suggestions for plant operation, were 
read and discussed. We expect to publish abstracts 
of several of these in Pustic Works, believing that 
many of the suggestions made may be of help to 
readers of this journal. 





Indianapolis Water Company Rate Case 

Last November the United States Supreme Court 
handed down a decision relative to the valuation 
of water works plants for rate making purposes 
which is considered the most important decision: in 
these matters that has been rendered in many years. 
This was a decision, on appeal from the U. S. Dis- 
trict Court, in a suit brought by the Indianapolis 
Water Company against the Public Service Com- 
mission of Indiana for an injunction against the en- 
forcement of certain rates prescribed by the Com- 
mission. 

The salient features of the decision were pre- 
sented in a paper before the Indiana Section of the 
American Water Works Association by Jos. J. 
Daniels, attorney at law of Indianapolis. Those 
especially interested should read the paper in the 
May Journal of that association. The briefest pos- 
sible summary of the main points of the decision 
are given below. 

Present value. Original cost is a fair measure of 
present value only if there has been no substantial 
change in the level of wages and prices since the 
plant was originally constructed. Otherwise original 
cost has no pertinency as evidence and would be 
rejected as irrelevent. 

(Cost of reproduction new at present prices, less 
depreciation, is a measure of present value in the 
absence of proof of facts requiring some departure 
therefrom. Such facts are those adduced with ref- 
erence to the probable level of prices and wages dur- 
ing a reasonable period in the immediate future. “In 
every confiscation case, the future as well as the 
present must be regarded” says the opinion. 

Reasonable rate of return. This can not fairly be 
based on rates plus brokerage at which the bonds 
were floated, but must also take into account the 
higher rate required by those who invest their money 
in stocks. The court did not fix this rate or the 
combined rate on the entire amount required to 
finance the utility, but did say that a reasonable rate 
of return was “not less than 7 percent.” 

The utility is entitled to allowance for working 
capital, and for water rights on proof of their exist- 
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Going value. “That there is an element of value 
in an assembled and established plant doing business 
and earning money, over one not thus advanced, is 
self-evident. This element of value is a property 
right and should be considered in determining the 
value of the property, upon which the owner has a 
right to make a fair return.” In the case of the 
Indianapolis Water Co. the court held that “10 per- 
a the value of the physical elements would be 
ow.” 

Depreciation. “Straight line” calculation of de- 
preciation based on the present age and an assumed 
life of each element of the physical property, is ad- 
missible only when no direct evidence is obtainable 
as to its present condition and probable future use- 
fulness. In the Indianapolis case two engineers had 
inspected the property and one based a calculation of 
depreciation on a consideration of the probable fu- 
ture life of the property as indicated by the condi- 
tions found, the other on the amount that would be 
required to restore the property to its condition 
when first installed. The court did not indicate its 
preference between these. 





Paving Specifications for 1927 


The state highway departments were asked last 
March (as one item of our annual questionnaire) 
to inform us what changes, if any, they were mak- 
ing in their specifications for 1927 work, as to 
either design or location, to meet increased traffic 
and loading on paved highways. 

Only eight mentioned any changes. Twenty-two 
stated that no changes were being made; and the 
others, by leaving the question unanswered, prob- 
ably implied that there were no changes to report. 
The changes reported were in most cases minor or 
the carrying out of policies previously formed. 

For example, Ohio is widening pavements, re- 
ducing curvature, widening curves and thickening 
the edges of pavements. Oregon is gradually rais- 
ing its standards of construction. South Carolina 
is relocating most of the roads that are being im- 
proved. 

Vermont and West Virginia are using heavier 
concrete; the latter increasing base thickness from 
6 inches to 8 and 9; and changing concrete pave- 
ment sections from 7-inch center and 6-inch edges 
to uniform 7 inches. 

Tennessee is constructing shoulders on the main 
roads wide enough to park on. Pennsylvania is 
studying ultimate right-of-way widths of all state 
highways and filing plans establishing ultimate high- 
way widths, not exceeding 120 feet, on locations 
which are satisfactory for the future. 

Pennsylvania also reports that “Its pavement de- 
sign is based upon an analysis of stresses induced 
by the maximum legal wheel load imposed at the 
critical position, with due allowance for subgrade 
variations and the impact loads.” 

Iowa’s standard cross-sections are for 18 feet 
width of pavement with 2-inch crown, and 5-foot 
shoulders sloping 5 inches toward the pavement 10 
fill and 2% inches in cut; the concrete being / 
inches thick in the middle 10 feet, increased to 
10 inches at the edges. At center joints, tongue 
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and groove construction is obtained by parting 
strips of 18 gauge steel held in place by steel pins 
15 inches long, the strips being kept %4 inch below 
the pavement surface. These joints are provided 
with 5-foot dowels on 4-foot centers. Transverse 
joints are provided with 2-foot dowels on 2-foot 
centers, set 18 inches in the rear section and 6 
inches in the forward section, with expansion tubes 
at expansion joints. Four longitudinal reinforcing 
bars of % inch steel are provided, one 9 inches 
from each edge and each side of the center joint 
and 2% inches below the surface; with 2-foot lap 
at each splice. 


Details of Pavement 
Design 


Radius of curb returns. Pavement crown. 

Height of curb. Battered curbs. Safety 

zones. ‘Traffic lanes. Center gutter 
streets. Sidewalk obstructions. 











At the request of Miller McClintock, director 
of traffic survey of the Chicago Association of 
Commerce, the Western Society of Engineers 
some months ago appointed a committee to pre- 
pare suggestions concerning details of pavement 
design, especially those having a direct bearing 
on the capacity of the.street for traffic. The 
committee consisted of L. S. Trainor, district 
engineer Portland Cement Association; A. J. 
Schafmayer, division engineer, Board of Local 
Improvements of Chicago; F. J. P. Seuel, engin- 
eer of street department, Commonwealth Edison 
Co.; and J. M. Mercer, acting as secretary. 

This committee considered the subject under 
the following heads: 

1. Minimum radius of curb return for dif- 
ferent widths of streets. 

2. Maximum crown of pavements. 

3. Protecting sewer openings, drains, etc. 

4. Maximum limits for height of curb. 

5. Principles governing the construction of 
safety zones for street car loading. 

6. Practice for safety islands on boulevards. 

7. Proper width of traffic lanes. 

8. Practice for marking traffic 
streets. 

9. Markings for safety loading zones. 

10. Concave or center gutter type of pave- 
ment, 

ll. Practice regarding sidewalk obstruc- 
tions such as news stands, trash boxes, trolley 
poles, fire plugs, etc. 

12. Practice regarding gutter openings for 
sidewalk crossings. 

13. Use of battered curbs. 

' On these points the committee reported as fol- 
OWws: 

|—Radius of Curb Returns.—The traffic density 
and character of traffic are not considered 
to be as direct a factor influencing the length of 
radius of the curb return as they are of the width 
of roadways and of street widths. Hence, in this 
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case the main determining factors are the road- 
way width and the width of the sidewalk or of 
the sidewalk and planting space combined. 

The need for more roadway space has led to 
the reduction of sidewalk space to the minimum 
and the same demand has led to the reduction of 
sidewalk facilities at intersections by increasing 
the radius of the curb corner. Practically all 
students of present traffic needs agree that all 
space possible should be allotted to the roadway 
traffic at street intersections. The ruling factor 
then becomes the space required for pedestrian 
traffic at intersections. A fair standard appears 
to be that the sidewalk space of the intersection 
measured at any angle should be at least equal 
to the width of the sidewalk. This condition 
would be met exactly by making the radius of 
the curb corner equal to the width of the walk. 
Since such a rule would result in a confusing 
variety of radius length, an effort has been made 
to establish a standard somewhat approximating 
these widths. 

The following table shows the widths of road- 
way and sidewalks (including parkway) for 
various widths of streets: 


66-ft. 80-ft. 100-ft. 
Street Street Street 
Side. Side- Side- 
Rdy. walk Rdy walk Rdy. walk 
30 18 38 21 SO 25 
38 14 40 2 6 2 
40 13 50 15 70 15 
48 a 56 12 74 13 


Since it is not at all uncommon for streets of 
various widths to intersect, various combina- 
tions can occur. In attempting to meet these 
various widths, a standard radius of 15 ft. has 
been adopted in Chicago for normal conditions. 

One of the principal factors to be considered 
in connection with the establishment of stand- 
ards for radii of curb returns, is the turning 
axis of motor cars in use today. We are advised 
that the minimum turning radius of stock cars 
is about 19 ft. and the majority of the stock cars 
in use in America today have a turning radius 
of approximately 25 ft. There can be no ques- 
tion but that the desirable radius for curb re- 
turns in one which will permit the car in the 
lane adjacent to the curb (which is the proper 
position for the car which is about to make 
a right-hand turn) to remain in the lane im- 
mediately adjacent to the curb until it is in 
the lane adjacent to the curb of the connect- 
ing roadway. The desirable radius of curb 
returns, therefore, can be set at 25 ft. and from 
the viewpoint of the user of the roadway, this 
is a standard which should be adhered to wher- 
ever the physical conditions so permit. 

2—Maximum Crown of Pavements—Most au- 
thorities agree that if drainage were not neces- 
sary the ideal pavement section from a traffic 
standpoint would be a level surface. Since drain- 
age is necessary, it must be considered. The 
former crown formulas such as Warren’s, Rose- 
water’s, etc., and the earlier ones which gave 
rather high crowns are being discarded for em- 
pirical figures and flatter crowns. The reason 
for this is that with the more true surfaces now 
common on the modern pavement, the former 
steep crowns are not necessary to insure lateral 
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drainage. There are certain factors, however, 
that tend to prevent crowns on pavements in a 
city like Chicago from being reduced to the 
degree that has been reached by some highway 
engineering organizations. One of these factors 
is the flat topography of Chicago. Another is 
the accumulation of snow, slush and ice in winter. 

This topographical condition has resulted in the 

practice of securing longitudinal drainage by 
varying the depth of the gutters below the top 
of curb from the summits to the inlets. This 
results in a longitudinal undulation which is 
modified by varying the crown. When so modi- 
fied the: longitudinal undulation is not perceptible 
to any one driving within reasonable speed limits. 
The minimum crown, used at summits, varies 
from 3-4 per cent to 1 per cent of the roadway 
width in feet. The maximum crown, used at in- 
lets, is approximately 2 per cent of the roadway 
width in feet. 

The winter conditions with snow and slush 
require a slightly steeper transverse slope, to 
keep the surface reasonably well drained, than 
is necessary in warm climates. For such con- 
ditions where systematic snow removal is not 
in effect, the above mentioned minimum slope 
is inadequate, but it gives a measure of drainage 
and in such cases a standard adopted must neces- 
sarily be somewhat of a compromise between 
conflicting demands. On the other hand, the 
above maximum crown is not ideal from the 
standpoint of avoiding skidding when wet or slip- 
pery. However, the fact that the surface of the 
pavement follows a curved arc instead of inter- 
secting planes results in the two central quarters 
which carry the faster traffic having a much 
flatter crown than the two outer quarters which 
carry the slow traffic and parked vehicles. 

3—Protecting Sewer Openings, Drains, Etc.— 
There seems to be little that can be estab- 
lished as general practice in this regard, but 
there are certain factors which seem to require 
emphasis. Inasmuch as it is necessary to de- 
press the cover -or grating over a catch basin 
inlet in order to permit the ready flow of water 
from the pavement, special precaution should 
be taken to insure construction sufficiently 
strong to prevent any further depression due 
to the impact of heavy vehicles passing over the 
inlet. Sewer openings should be of ample capa- 
city to carry away ordinary accumulation of 
trash and permit the speedy removal of water 
and slush. 

4—Height of Curb—The minimum height of 
the curb at intermediate summits between in- 
tersections should be 2 in. Less than this fails 
to give a clear line to the edge of the pavement 
and fails to retain the slush and. water likely to 
be present at times. 

The maximum height at inlets depends upon 
the distance between basins or inlets, the slope 
of the street and the height of the curb at the 
summit. An ideal maximum is 7 in. but details 
of design and consideration of economy in sewer 
appurtenances frequently indicate a curb height 
of 8 or 9 in. which should be permitted in par- 
ticular cases. 
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The minimum height of curbs may be zero 
at crosswalks and in such cases the movement 
of pedestrian traffic is facilitated. However, 
it may be objected that a careless driver may 
drive upon the walks. This is true but a reck- 
less driver is as likely to drive over a 7-in. 
curb as a zero curb. The maximum height at 
cross walks should never exceed 7 in. 

5—Safety Zones for Street Car Loading.—Indis- 
criminate use of safety zones for street car 
loading should be avoided, but where it is 
found that the amount of traffic warrants the 
use of a safety zone, the elevated type is pre- 
ferred. Safety zones are now being construct- 
ed in Chicago of concrete elevated 5 in. above 
the pavement and having the ends sioped. This 
type of safety zone has many advantages but 
wherever one is installed a mushroom light 
should be placed at least at its head to provide 
sufficient warning at night. Mushroom lights 
should be installed at each end of the safety 
zones which are not elevated and it may be 
desirable in congested sections to _ provide 
warning signs on removable standards. The ele- 
vated safety zone permanently settles the ques- 
tion of marking and provides easier entrance to 
street cars. There are now 140 safety zones in 
Chicago, most of which are of temporary type; 
that is, restrictions are removed at periods of 
light traffic. This is regarded as a temporary 
expedient and is under police regulation. The 
permanent elevated safety zone is thought to be 
more satisfactory. The greatest need for safety 
zones arises at the time of maximum passenger 
movement which coincides with the time of 
maximum vehicular movement but during times 
of light traffic, which invariably moves rapidly, 
there is continued need for safety zones. Re- 
moval of safety zone signs at such times is dan- 
gerous because of the false sense of security on 
the part of waiting passengers who think they 
are protected because they are standing on a 
portion of the pavement which is designated by 
paint as a safety zone. 

6—Safety Islands on Boulevards.—Safety islands 
at important intersections on _ boulevards 
are recommended and should be elevated and 
lighted. These zones should be as narrow as 
feasible so as not to reduce appreciably the traf- 
fic capacity of the boulevard. 

7—Width of Traffic Lane.—An extended exam- 
ination of the literature published on_ this 
subject discloses practically nothing on_ the 
width of traffic lanes for city streets. There 
seems to be an almost universal agreement on 
a width of 10 ft. for traffic lanes on country 
highways. It is thought that this should also 
be adopted for boulevards and streets devoted t» 
fast-moving traffic. On heavy-traffic streets, it 
is thought that this could be reduced to 9 it. 
for the reason that such traffic moves slowly. 
Further reduction is not thought advisable be- 
cause of the presence of wide motor trucks 
and busses. Nine feet seems to be genera!ly 
regarded as sufficient for parallel parking. 

8—Marking Traffic Lanes in Strects—-In gei- 
eral it seems impracticable to mark more 
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center line of streets. It might be 
desirable to mark additional lines at such 
places as winding drives through parks and on 
boulevards, but in general the track over such 
streets seems to take care of itself quite satis- 
factorily. 

9—Marking for Safety Loading Zones.—This is 
covered under sectiun 5. 

10—Concave or Center Gutter Streets—Concave 
street pavement has been constructed in the new 
market district between Morgan St. and Racine 
Ave. Several other streets are now under con- 
tract to be improved with this type of pavement. 

The pavements in the Market district have 
given satisfactory service so far. This district, 
however, has a very specialized type of traffic. 
Numerous arguments have been made for and 
against this pavement section. It appears quite 
certain that a saving in sewer costs can be effect- 
ed and a saving in filling; but if cutting is re- 
quired the latter item will be increased. 

From the standpoint of expediting traffic and 
ease and safety, this type of street has yet to 
demonstrate its desirability. 

11—Sidewalk Obstructions —Certain sidewalk ob- 
structions may be removed while others 
are more or less stationary. Trolley poles and 
fire plugs are located according to more or less 
inflexible conditions. Trash boxes should never 
be permitted to be located near the corner. Mail 
boxes would be just as satisfactory if they were 
installed on the building fronts as soon as the 
people became accustomed to looking for them 
there. News stands are the worst offenders. 
They invariably seek the corners. They should 
not be permitted within 25 ft. of an intersection 
and should be located, preferably, in the middle 
of the block. City ordinances permit such stands 
to sell newspapers only. Practically all are vio- 
lating this ordinance. The size of the news 
stand should be limited to that which is suf- 
ficient for the display of newspapers only. 

12—Gutter Openings for Sidewalk Crossings— 
The practice of building an extension of the 
sidewalks into the street and providing an un- 
der passage for the gutter at the curb line, has 
been discontinued in Chicago but many old 
streets with such cross walks exist. This has 
the effect of making travel in the outside of the 
street almost impossible. 

13—Battered Curbs.—Battered curbs have been 
used on many pavements and have certain 
advantages. Two of the principal advantages 
claimed for such curbs are: (1) The ease of 
turning an automobile out, even when parked 
tight up against the curb, and (2) There is 
not the tendency for wheels to rub against this 
curb, thus saving damage to sides of tires and 
rims and also to the curb itself. 

_ On pavements where the topography lends 
Itself to a curb design of uniform height this 
type of curb offers little difficulty. But with 
varying curb heights it presents several diffi- 
culties. If a uniform rate of batter is main- 
tained and the line of connection with the gut- 
ter is held straight, the upper roadway face 
will meander in and out at the summits and inlets 
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If the upper face is held to a true 
line, the lower edge meanders giving at some 
places a wider roadway and at others a nar- 
rower width. All these cause difficulties in set- 


respectively. 


ting concrete forms. If both top and bottom 
are held to a straight line and the rate of batter 
is varied a warped surface results with added 
difficulty in setting forms. In addition to these 
items, the appearance of poor alignment and the 
added opportunity its variableness would offer 
the many lawyers, who levy tribute on Chicago’s 
improvements, to make still more vicious attacks. 
are further reasons against its adoption in Chi- 
cago. 

It is understood that the city of Chicago has 
abandoned the combined curb and gutter due 
to many failures of the gutter section. It pro- 
poses to use a straight curb 9 in. wide by 20 
in. deep which will be installed after the pave- 
ment is built. The gutter will be built integral 
with the pavement and the curb will have a 
vertical face. 





Improvement In 1926 
California Pavements* 





Increase in surface smoothness in both 

portland cement and asphalt concrete 

most important accomplishment. Labora- 
tory methods and field comparisons. 





A general increase in surface smoothness was the 
most important improvement accomplishment during 
1926 in the construction of California state highway 
pavements. This is the report of the Construction 
Department following a careful review of all pro- 
jects placed under contract during the past season. 
Improvement is shewn in both asphalt concrete and 
cement concrete pavements, which means not only 
improved riding qualities but less traffic impact and 
longer lived state highways. 

Advantage has been taken during the year of 
every opportunity to improve construction practices 
and to better results by revisions of the specifica- 
tions. Constructive criticism has been encouraged ; 
and much credit is due the engineers in the field 
for suggestions and ideas that have contributed 
materially to the results of the year’s work. 

The following review of 1926 California state 
highway paving projects will be of interest to en- 
gineers : 

CONSTRUCTION METHODS 

Portland Cement Concrete. Finishing of cement 
concrete pavements has been standardized by the 
adoption of the pliable wooden longitudinal float. 
This float, which replaces the push float, canvas belt, 
and rubber hose for final finishing, was introduced 
in California by construction engineer C. S. Pope, 
and was developed largely by resident engineer W. 
D. Eaton, of Division VII. 

During the 1926 construction season, longitudinal 


*Reported by Earl Withycombe, Assistant Engineer, Constructiom 
Department, in “California Highways,” March, 1927. 












































































































joints have been built on almost perfect alignment 
and free from subsequent spalling by the develop- 
ment of what is known as the weakened plane type. 
This joint was introduced on state work by division 
engineer S. V. Cortelyou of Los Angeles and was 
perfected by resident engineer Eaton. It is made 
by driving a groove two inches in depth in the sur- 
face of. fresh concrete on the center line of the pave- 
ment. Finishing is done with a hand tool that acts 
as a combined double edger and groover. This 
groover is handled in somewhat the same manner as 
the walking edger, a tool used adjacent to the side 
forms. 

On second-story work this method of making the 
longitudinal joint has the added advantage of not 
leaving any unnecessary material in the slab. In the 
thickened center type of the pavement, to reduce 
the area of unbroken concrete, a wooden strip 
¥4 inch by 4 inches is fixed in a vertical position on 
the subgrade directly under the line of the proposed 
groove. The groove is poured with asphalt to form 
a traffic guide line before the pavement is opened to 
traffic. Expansion joint intervals have been reduced 
to 50 feet, and, in special cases, to 25 feet, without 
sacrificing any of the normal riding qualities of the 
pavement. This has been accomplished by the use 
of a prepared joint material, held in position during 
the placing of the concrete by means of steel plates 
cut to cross section in one continuous piece and sus- 
pended from the side forms. The joint material is 
slightly submerged to permit unbroken, continuous 
finishing. Desired alignment is secured immediately 
following the removal of the steel plates by truing 
up the joints to a chalk line. 

To control the unsightly cracking which some- 
times results from contraction, intermediate weak- 
ened plane transverse joints are now being placed 
between the regular expansion joints. Such weak- 
ened joints are made by driving an oiled steel plate, 
two inches in depth, to slightly below the surface of 
the freshly placed concrete. Finishing is carried on 
over the joint and edging is performed after the con- 
crete has sufficiently set. Generally the plates may 
be removed after four hours. The opening is always 
filled with asphalt before the project is opened to 
traffic. 

All regular expansion joints are now being dowel- 
ed to prevent subsequent settlement at the ends of 
slabs. 

No change was made during the year in the 
method of reinforcing second-story pavement of 20- 
foot width. Such slabs still carry bar or mesh rein- 
forcement over the edges of the old pavement in the 
outer four and a half feet. On new work it has been 
the practice to reinforce the entire slab in areas 
where subgrade conditions are questionable. 

A marked improvement has been made in the 
method of placing reinforcing steel by the use of a 
new device designed and patented by resident en- 
gineer Eaton. This device suspends rather than sup- 
ports the steel to insure its proper place in the slab. 
After the concrete has been placed the supporting 
device is removed, leaving no unnecessary material 
in the pavement. 

Concrete for California pavements is now being 
designed in the field to conform to the requirements 
of the particular materials available for use on the 
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basis of the maximum density methods perfected by 
construction engineer Pope and materials and re- 
search engineer C. L. McKesson. All mixtures are 
similar in that the ratio of cement to volume of con- 
crete in place is constant. 

No wide departures have been made with respect 
to equipment, except that on one project two mix- 
ers were operated opposite each other on the should- 
ers to pour a 20-foot slab. On pavement widening, 
where a centrally mixed concrete can be used to ad- 
vantage, a new type of plant with a pug mill mixer 
has been perfected. From the result of tests made 
on this plant the usual mixing time of 60 seconds 
has been reduced to 45, with indications that the 
time may be reduced still further due to the rapidity 
of pug mill mixing. 

The policy of the department is to allow the con- 
tractor or equipment manufacturer to operate any 
mixer in a manner other than that called for by the 
specifications, provided the strength of the resulting 
concrete, as determined by compression tests, is 
equal to that produced with the equipment operating 
in the manner specified. 

Asphaltic Concrete. Increase in smoothness of 
asphaltic pavements was accomplished solely by con- 
stant vigilance on the part of the field forces, as no 
changes in methods of finishing such pavements were 
made during the year. (A mechanical method of 
finishing similar to that in use on portland cement 
concrete has been experimented with recently on 
other public work in California, and, although it is 
not, as yet, a complete success, the results indicate 
future possibilities. ) 

Results of experimental work in 1925 with mix- 
tures containing a high percentage of limestone dust 
filler are encouraging. These studies were continued 
during the past season on four projects of consider- 
able length in widely separated sections of the state. 
On these jobs pavements were placed with an in- 
crease of 50 to 75 per cent of filler over the normal 
amount required in the standard California mix for 
asphalt concrete. 

The former practice of sealing the surface of 
asphaltic pavements with a coat of hot asphalt cov- 
ered with hot stone chips has been discontinued, due 
to the slipperiness in wet weather of the resulting 
surface. Many pavements have been laid success- 
fully simply by rolling hot stone chips into the fresh- 
ly compacted open top surface. 

During the past season another type of nonskid 
surface, giving much promise of permanent success, 
was laid on a number of projects. Hot stone chips, 
previously coated in the pug mill mixer with from 
14 to 2 per cent asphalt were applied to the surface 
and rolled in immediately after initial compression. 
Because of the dryness of the mixture now in use, 
it appears unlikely that this type of finish will be 
driven into the surface for some time. The nonskid 
qualities of this type of asphalt pavement finish, at 
the present time, are, apparently, superior to those of 
any other type. The department is indebted to Con- 
struction Engineer Pope for the introduction of this 
idea in California and to Resident Engineer H. B. 
La Forge for the field adaptation. 

No radical changes have been made in equipment 
in use on asphaltic concrete construction. Minor im- 
provements have been made on mixing plants, the 





Vor. 58, No. 6 




















June, 1927 


most notable of which is a lime dust proportioning 
device perfected by the Cornwall Construction Com- 
pany of Santa Barbara. At this plant, lime dust is 
proportioned by weight on the ground level and con- 
veyed to a storage hopper alongside the aggregate 
box from which it is shot into the center of the 
mixer along with other aggregates. This gives a 
maximum of efficiency with a minimum of labor. 
Asphalt plants, manufactured in California, have 
been perfected to produce 400 tons of mix per day 
with but one operator necessary on the platform. 

Experiments during the season with the mixing 
time of asphaltic concrete in pug mill mixers led to 
a reduction in duration of mixing from 60 seconds 
per batch to 45 seconds. This has materially in- 
creased the average daily production which is being 
reflected in decreased bid prices. 

RESULTS OF LABORATORY METHODS 


Portland Cement Concrete. The average com- 
pressive strength of all Portland cement pavement 
and shoulder concrete for the 1926 season was 4,145 
pounds per square inch at 28 days. The mix was 
the California Highway Commission standard class 
“A,” or six sacks of cement per cubic yard of con- 
crete. Individual full width pavement strengths va- 
ried from 3,144 pounds to 5,304 pounds per square 
inch, while shoulder concrete ranged from 2,110 
pounds to 4,099 pounds per square inch. 

Wide range in compressive strengths is due some- 
what to differences in structural strengths of aggre- 
gates from varicus sources and to a slight variation 
in strength of cement. 

Asphalt Concrete. A change has been made in 
the laboratory method of determining specific grav- 
ity of compressed asphaltic pavements. Determina- 
tion is made of the sample as received; it is broken 
down and the specific gravity is expressed as a per- 
centage of the composite specific gravity of the ag- 
gregates. By this method the voidage in the pave- 
ment sample is made apparent at a glance. 

Voids in surface mixtures laid during 1926 ranged 
from 4.2 per cent to 0.6 of one per cent, indicating 
that a remarkably dense and impervious pavement 
has been secured. Voidage in these mixtures is but 
one-third of that in present Portland cement con- 
crete. 

FIELD COMPARISON 

Portland Cement Concrete. Surface roughness on 
cement concrete pavements, as determined by the 
vialog, decreased during the year from an average 
of 14.3 inches per mile in 1925 to 7.1 inches per mile 
in 1926, or 50 per cent. Credit for this result is due 
to careful field inspection and control and to the im- 
ai methods worked out for making the final 

nisn. 

A new type of surface finish also has been adopt- 
ed on concrete shoulder construction with an excep- 
tional increase in surface smoothness. The 1925 
average of 26.7 inches of roughness per mile for 
shoulders was reduced in 1926, to 4.7 inches per 
mile, a decrease of 82 per cent. 

Early comparisons of crack intervals on newly 
constructed pavements has not been accepted as a 
correct indicative of the relative merits of the pro- 
jects, with respect to resistance to cracking from 
temperature changes. A progressive study of the 
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yearly condition is now believed to be the best index 
of this quality. 

Cement control on 1926 projects ranged from 
2.64 per cent to nine-tenths of 1 per cent and aver- 
aged 1.49 per cent for all jobs; the general average 
for 1925 was 1.73 per cent. This indicates that, 
during 1926, the field men made good progress in 
maintaining the proper cement yield. 

Concrete pavement yardage increased in daily 
average production from 179 cubic yards in 1925 to 
186 cubic yards in 1926. 

Asphalt Concrete. Surface roughness on asphal- 
tic concrete pavements for 1926 averaged 24.1 inches 
per mile as compared with 33.2 inches in 1925, or a 
decrease of 27 per cent. 

Daily tonnages produced in 1926 varied from 69 
tons to 388 tons and averaged 270 tons for all jobs. 
As the average for 1925 was but 214.4 tons, there 
was an increase in production during 1926 of 26 
per cent. 

Surface Roughness, All Types. Since the  via- 
log was first brought into use for comparison of 
surface roughness, the yearly averages denote a 
steady improvement in the riding qualities of all types 
of completed pavements. ‘lhe average for 1924 was 
22.2 inches of roughness per mile; for 1925, 18.8 
inches; and for 1926, 15.0 inches, a decrease of 20 
per cent over the 1925 record. 

California state highway pavements are becoming 
constantly smoother and therefore better. Elimina- 
tion of the impact which results from vehicles pass- 
ing over unnecessary roughness in the pavement 
surface means greater wearing qualities and a longer 
life for the highway surface. Much of the benefit 
which comes from added initial strength of pave- 
ments is lost without smoothness of surface. 





New Jersey Limits Life of Bonds 


A recent New Jersey law limits the life of bonds 
to be issued for various public improvements and 
declares that the period of usefulness of these im- 
provements shall be deemed to be as follows: Sewer 
systems, including treatment plants, 40 years; water 
supply projects, 40 years; garbage collection and 
disposal, including incinerators, 10 years; bridges 
of steel, iron, or concrete, 30 years; sand and 
gravel roads, 5 years; water bound and bituminous 
macadam roads, 10 years; bituminous concrete 
roads, 15 years; bituminous concrete on concrete 
base, and cement concrete roads not less than 6 
inches thick, 20 years; land for roads, 30 years; 
curbs, walks and gutters, 10 years, fire engines and 
apparatus, 10 years; and grade crossing elimination, 
50 years. 





“Alabama Highways” 


The latest addition to the list of state highway 
department publications is Alabama Highways, pub- 
lished by the Alabama State Highway Department, 
Montgomery, of which Col. Woolsey Finnell is di- 
rector, and Henry J. Law and John S. Turner as- 
sociates. The April issue, which is Vol. 1, No. 1, 
contains 24 pages, with illustrations showing road 
and bridge work in Alabama. 
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Information Concerning Water Works 





More than seven hundred water works officials report the amounts of pipe 

laid last year, the total lengths in service and the numbers ‘of appurtenances 

set. Also equipment used for trenching and backfilling and other labor-saving 
appliances. More than eighty percent of the plants municipal. 





In this issue Pustic Works presents the results 
of its annual survey of the water works field. 
Through the cooperation of more than seven hun- 
dred men representing that number of cities, which 
cooperation is hereby gratefully acknowledged, an 
unusually broad and comprehensive survey has been 
possible. Data were furnished regarding street 
mains and appurtenances placed in 1926, and the 
total in use, equipment and machinery used in 
water works operation, and methods of, and appli- 
ances used for, trenching, backfilling, tamping, pipe 
cutting and calking, and locating pipes and leaks. 
In the tables following are given the data concerning 
cast iron, steel and other mains laid in 1926 and the 
total in use, and the number of hydrants and gate 
valves placed’ in 1926, and the total number now in 


Cast Iron Pipe 
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West Chicago 





service. The methods and machinery employed in 
the various cities for trenching, backfilling, tamping, 
cutting and calking pipe, and locating pipe and leaks 
will be described in the July issue. 

As in the past, no attempt has been made to list 
all sizes of the pipe in service, but cast iron mains 
have been grouped into three classes, under 6-inch, 
6-to-12-inch, and over 12-inch. Steel mains have 
been classed as under 12-inch and over 12-inch. 

The forecast for the coming year seems to indi- 
cate that water works construction during the next 
twelve months will exceed considerably that during 
the year just past. More mains are projected ; more 
meters and other appurtenances are expected, and 
more cities seem to be planning treatment plants or 
additions to existing water works structures. 


Laid in 1926 
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Municipal Municipal 
or Under 6”,8”,10” Over or Under 6”,8”.10” Over 
State and City Private 6-inch and 12” 12” State and City Private 6-inch and 12” 12” 
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Plants Private 


A number of cities, while reporting whether the plants 
are municipal or private, did not report any cast iron 
pipe, and therefore, are not included in the above table. 
In order to complete the list of municipal and private 
Plants reporting, the names of such cities are given 


below, arranged by states. 


Also the total number is 


given, for each state, of all cities which reported. under 


each head. 


ALABAMA: Municipal, 3; private, 0. 

Municipal; Talladega, Union Springs. 

ARIZONA: Municipal, 2; private, 0. 

Municipal: Bisbee. 

ARKANSAS: Municipal, 2; private, 3. 

Municipal: Harrison, Nashville. 
West Haven. 


CALIFORNIA: Municipal, 10; private, 4. 


Private: 


Arkadelphia, 


Municipal: Dinuba, Lodi, Madera, Redlands, Santa Maria. 


or Municipal 


COLORADO: Municipal, 4; private, 0. 


Municipal: Alamosa, 


CONNECTICUT: Municipal, 5; private, 12. 
Private: Baltic, Danielson, Fairfield. 
DELAWARE: Municipal, 1; private, 0. 


Municipal: Milford. 


DISTRICT OF COLUMBIA: Municipal, 1; private, 0. 
private, 0. 


FLORIDA: Municipal, 1; 


GEORGIA: Municipal, 6; private 1; not stated, 1. 


Municipal: Pelham. 


Private: Brunswick. 
IDADO: Municipal, 3; private, 1. 
Municipal: Burley, Preston, Twin Falls. 


Private: 


ILLINOIS: Municipal, 19; private, 1; not stated, 1. 
Municipal: Hillsboro, Hoopeston, Jacksonville, Johnston 

City, Mt. Olive, Olney, Princeton, White Hall. 
INDIANA: Municipal, 23; private, 6; not stated, 1. 


Municipal: Gas City, 
gansport, 
panee, Seymour. 





Delphi, 
Veedersburg, 


Knightstown, Linton 
Whiting. 


Private: 


Boise. 
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IOWA: Municipal, 22; private, 2; not stated, 2. 

anbainaibs Cherokee, Eagle Grove, Indianola, Knoxville, 
Maquoketa, Missouri Valley, Mt. Pleasant, New 
Hampton, Osceola, Stanton, Vinton. Private: Marion. 

KANSAS: Municipal, 16; private, 1; not stated, 1. 

Municipal: Abilene, Columbus, Eureka, Fort Scott, Galena, 
Hiawatha, Humboldt, Mulberry, Paola. 

KENTUCKY: Municipal, 5; private, 4. 

Municipal: Fulton. Private: Georgetown. 

LOUISIANA: Municipal, 6; private, 0. 

Municipal: Donaldsonville, Kentwood, 
Rayne. 

MAINE: Municipal, 7; private, 6. 

Municipal; Bangor, Dexter, Jay, Madison, Van Buren. 
Private: Warren. 

MARYLAND: Municipal 7; private, 0. 

Municipal: Chestertown, Frostburg. 

MASSACHUSETTS: Municipal, 45; private, 4; not stated, 2. 
Municipal: Adams, inton, Dalton, North Attleboro, Som- 
erset, Westboro, Wrentham. Private: Whitinsville. 

MIC HIGAN: Municipal, 30; private. 0. 

Municipal: Crystal Falls, Durand, Escanaba, Hastings, 
Hancock, Houghton, Marquette, Muskegon Heights, 
Paw-Paw, 

MINNESOTA: Municipal, 17; private, 0; not stated, 1. 

Municipal: Aurora, Lake City, Little Falls, New Ulm, 
Pipestone. 

MISSISSIPPI: Municipal, 5; private, 0; not stated, 1. 

Municipal: Brookhaven, Canton, Winona. 

MISSOURI: Municipal, 8; private, 3. 

Municipal: Fredericktown, Trenton. 

MONTANA: Municipal, 6; private, 0. 

Municipal: Havre, Miles City, Missoula. 

NEBRASKA: Municipal, 9; private, 0. 

Municipal: Chadron, Holdrege, Lincoln. 

NEW HAMPSHIRE: Municipal, 8; private, 1. 

Municipal: Pembroke, Somersworth. Private: Walpole. 

NEW JERSEY: Municipal, 11; private, 5; not stated, 1. 

Municipal: Glassboro, Highland Park. Woodstown. Pri- 
vate: Helmetta, Jamesburg, Washington. 

NEW YORK: Municipal, 35; private, 1; not stated, 2. 

Municipal: Albion, Canton, E. Syracuse, Frankfort. 
Le Roy, Malone, St. Johnsville, Sidney, Waterville, 
Wellsville, 

NORTH CAROLINA: Municipal, 12; private, 0. 

Municipal: Henderson, Mooresville, Newton, Troy. 

NORTH DAKOTA: Municipal, 2; private, 0. 

Municipal: Grand Forks. 


Morgan City, 


PUBLIC 
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WORKS 


OHIO: Municipal, 33; private, 8; not stated, 2. 

Municipal: Barnesville. Bucyrus, Conneaut, Eaton, Gib- 
sonburg, Elyria, Leetonia, Marietta, Middletown, 
Milan, Montpelier, Sidney, Willard. Private: Chilli- 
cothe, Mt. Gilead, Shelby, Uhrichsville. 

OKLAHOMA: Municipal, 8; private, 0; not stated, 1. 

Municipal: Collinsville, Guthrie, Hominy, Kingfisher, 
Pawhuska. 

OREGON: Municipal, 4; private, 1; not stated, 1. 

Municipal: Corvallis. Newberg. Private: Marshfield. 

PENNSYLVANIA: Municipal, 18; private, 25. 

Municipal: Alequippa, Catasauqua, Danville, Juniata, 
Kutztown, Lebanon. Private: Freeport, McDonald, 
Midland, Millville Millersburg, Myersdale, Pottsville, 
Susquehanna, Wellsboro. 

RHODE ISLAND: Municipal, 2; private, 2. 

SOUTH CAROLINA: Municipal, 9; private, 1. 

Municipal: Cheraw, Dillon, Spartanburg. 
Darlington. 

SOUTH DAKOTA: Municipal, 1; private, 1; not stated, 1. 
Private: Lead. 

TENNESSEE: Municipal, 7; private, 3. 

Municipal: Kingsport, Maryville. Private: Elizabethtown. 

TEXAS: Municipal 11; private, 4; not stated, 

Municipal: Seguin. Private: Orange, San Benito. 

UTAH: Municipal, 2; private, 0. 

Municipal: Ogden. 

VERMONT: Municipal, 7; private, 0. 

Municipal: Northfield, St. Johnsbury, Winooski. 

VIRGINIA: Municipal, 5; private, 0. 

Municipal: Marion. 

WASHINGTON: Municipal, 11; private, 3. 

Municipal: Bellingham, Ritzville, Cle Elum, Walla Walla. 
Private: Hoquiam So. Bend. 

WEST VIRGINIA: Municipal, 1; private, 3. 

Municipal: Sisterville. Private: Keyser. 

WISCONSIN: Municipal, 31; private, 2; not stated, 3. 

Municipal: Lancaster, Manitowoc, So. Milwaukee, Two 
Rivers, Waupaca, Wausau, West Allis. 

CANADA: Municipal, 21; private, 1. 

Municipal: Belleville, Ont.; New Westminster. B. C.; 
Grandy, Que.; Niagara Falls, Ont.; Halifax, N. S.; 
Hawkesbury, Ont.; Sidney Mines, N. S.; Joliette, 
Que.; Victoria, B. C.; St. Boniface, Man.; Stratford, 
Ont. Truro, N. S. Private: Walkerville, Ont. 


. Private: 


Total—Municipal, 499; private, 109. 
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State and City 6-inch and 12” 12-inch 
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AS a #£&3&§&€ sss. jj sseen 
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State and City 6-inch and12” 12-inch 
Idaho: 
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Illinois: 
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KRIS MURCOWR — sn cee ceee 20,500 . eee 
EMERTOUO iw cccescececs 67,367 265,064 19,396 
ee, —— é§=|_aekes £4 2aes 
PE ci ekesaveneae een 28,828 230,880 2,798 
PERPCIMSVINNG —s ne cccccces 35,000 ——— #&£&# 6peece 
pe eee 17,398 190,163 27,796 
Pk. tscetareseses (aeeae 210,145 10,564 
Mishawaka _.....seeeee 43,633 210,658 12,307 
DEED scceesececsiess 8255 40 @8=— ss coves 
i airs iaik Ree ig ies 650 55,000 8,200 
PRIRNONNR ccc ecense 38,422 67,541 amen 
BOVMOEF «sn cc cccceseses ar  ss005 68626008 
ere 35,892 1,052,950 36,675 
Veedersburg a ....-.+.e 5,000 — #&# 4 senee 
ll rrr rT rT a 80,600 500 
Towa: 
i kee ape wae ae 91,199 95,906 20,000 
Burlington —.....eeeee 45,193 295,706 4,399 
Cedar Rapids .......... 6.18 mi. 97.67 mi 5.18 mi 
Charlies City ..cceoce - 102,474 29,700 = a awe 
Ce) 0S ucetecsenes | S208 a 60Ct—“‘(i‘“‘( 





















































































































































State and City 
Iowa (Continued) 


Cresco 
Dubuque 
Eagle Grove 
Fort Dodge .. 
Knoxville .% 
Maquoketa, 
BEOTIOM «ss ncves 
Mason City .. 
Missouri Valley 
New Hampton 
Osceola 
Sioux City 
Washington . 
Kansas: 
Augusta 
Coffeyville «e 
Columbus oe 
Eureka 
Hiawatha 
Humboldt 


seer 


seeee 


Hutchinson ‘ 


Independence 
Junetion City 
Kansas City . 
Leavenworth 
Lawrence 
Mulberry 
Newton 
Paola 
Kentucky: 
Ashland 
Covington “r 
Georgetown ‘ 
Hopkinsville 
Louisville oe 
Somerset 


Louisiana: 
Donaldsville 
Jennings 
Kentwood nr 
Rayne 
Ruston 

Maine: 
Augusta 
Biddeford os 
Calais 
Houlton 
Madison 
Norway 
Portland 
Van Buren ‘ 
Warren 

Maryland; 
Baltimore 
Chestertown 
Frostburg 
Hagerstown 
Pocomoke 
Salisbury 
Wash. Sub. San. 


eeeeee 


seer 


eee ewer 


SEE odbeaenge 


Dist. 


ieneiatinanutee g 


Adams 
Andover 
Belmont 
Brockton 
Concord 
Dracut 
Dudley 
Everett 
Falmouth 
Framingham 
Greenfield aye 
Haverhill 
Leominster ; 
Lowell 
Lexington 
Malden 
Medford 
Milford 
Milton 
Millbury 
New Bedford 
North Adams 
Northampton 
Rochford 
Shrewsbury ; 
Somerville i 
South Hadley 
Spencer 
Swampscott 
Springfield ‘ 
Taunton 
Wareham ae 
Wakefield 
Whitinsville 
Waltham 
Williamstown 
Winthrop 
Warren 
Wrentham 
Michigan: 
Albion 
Ann Arbor... 
Benton Harbor 


Falls..... 


Under oe”, 8”, 10” 
6-inch and 12” 

40,000 4,800 
31,309 449,539 
40,000 11,500 
49,293 223,623 
21,250 13,010 
4,450 60,650 
29,435 23,000 
240,000 120,000 
33,500 5,050 
40,000 1,700 
raiiie 3 mi. 
580,300 105,000 
50,500 26,050 
8,400 7,200 
119,102 32’ 9 10 
1 mi. 2 mi. 
40,450 17, 300 
10 mi. 8 mi. 
pial 12,000 
3.02 mi. 62.22 mi 
25 ai 8 8 news 
79,600 50,200 
115'696 754,649 
42,400 95,040 
70,000 109,120 
5,350 1,000 
38,544 196,354 
15,000 50,000 
12,895 213,461 
30 mi. 45 mi. 
46,000 7,200 
20,418 50,911 
323,334 3,097,377 
napere 27,582 
epee 5% mi. 
3,800 20,200 
3,500 12,000 
pita 30,088 
38,200 12,500 
2,402 188,105 
130,514 391,897 
70,000 14,455 
8,669 59,117 
ny eee 28,000 
8,000 20,000 
634,073 918,934 


11% mi. 
3% mi. 





248.2 mi. 825.3 mi. 
oes 5 mi. 
21,120 26,400 
eee alas 64 mi. 
10,000 6,000 
29,200 52,200 
109,836 783,103 
2. * errs 
sf Bee 
eataiace 252,817 
ake ies 596,148 
65,807 174,677 
1,500 8 mi. 
Shao 10.3 mi. 
hae 
Ok ere 
aetna 63.2 mi 
65,177 198,412 
192,005 418,432 
37,684 283,584 
$60,150 55,165 
27,890 214,645 
27,265 410,151 
26,880 414,200 
47,914 144,988 
22,370 23,508 
800 65,042 
38,515 787,242 
S67,198R 8 8 8__ wvees 
114,185 263,018 
2,584 78,091 
7,366 79,200 
21,404 400,167 
ae 15,000 
8,385 21,515 
106,255 20,103 
62, 924 1,046,861 
40,057 449,078 
18,000 48,000 
=ton's 4 mi. 
27,024 8,823 
11,980 75.2'mi. 
37,329 109,992 
peated 33 mi. 
Poa tase 37, 062 
Cones 7.7 mi. 
75,300 43,300 
281,192 353,546 
105,600 112,000 


Cast Iron Pipe Laid in 1926 


Over 
12-inch 


500 


eeeer 
eeeee 
eeeer 


6,608 


eeeee 
eeeee 


198,046 


50,501 
5,000 
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State and City 
Michigan (Continued) 


Coldwater 
Detroit 
Durand 
Hancock 
Hastings 
Holland 
Houghton 
Ironwood 
Jackson 
Kalamazoo 
Ludington 
Marquette 
Mt. Clemens 
RRS CRORE rere 
Otsego 
Paw Paw 
Petoskey 
Rochester 
Yale 
Minnesota: 
Anoka 
Aurora 
Bemidji 
Cloquet 
Duluth 
Hibbing 
Lake City 
Little Falls 
Luverne 
Melrose 
Minneapolis 
Rochester 
St. Peter 
Stillwater 
Willmar 
Mississippi: 
Brookhaven 
Canton 
Jackson 
Vicksburg 
Winona 
Missouri: 
Chillicothe 
Clinton 
Columbia 
Excelsior Springs 
Fulton 
Jefferson 
Marshall 
West Plains 


Montana: 
Billings 
Great Falls 
Havre 
Kalispell 
Missoula 

Nebraska: 
Fremont 
Grand Island 
Hastings 
Omaha 
Superior 

New Hampshire: 
Claremont 
Franklin 
Keene 
Lebanon 
Manchester 
Newport 
Somersworth 
Walpole 

New Jersey: 

a wadcae scene 
Glassboro 
Hightstown 
Helmetta 
Irvington 
Jamesburg 
Montclair 
Nutley 
Red Bank 
Verona 
Woodstown 

New Mexico: 
Deming 
Tucuncari 

New York: 
Albany 
Auburn 
RBeacon 
Binghamton 
Catskill 
Dansville 
Elmira 
Frankfort 
Geneva 
Gloversville 
Hoosick Falls 
PS svwesvdeeca heen 
Lowville. 
Malone 
Newburgh 
Olean 


OE ecccsuwce 


Under 
6-inch 


73,513 
899, 958 
7.9 mi.a 

7,500 
19.9 mi. 
23,179 
33,001 

31,971 
110,000 
177,000 


7,055 
69,530 


7,400 
260,000 
1% mi. 

15,500 


14,000 
40,000 
60 mi.a 
73,101 


CeO~109 


35 mi. 


Vor. 58, No. 6 


6”, oe”, 10” 
and 12” 


64,718 
9,215,417 


179,431 

30,800 
109,976 
675,200 
451,000 


18,000 


102'3 21 
9,835 


6 mi. 
37,400 
56,000 
33 mi. 
23,200 


100,000 
20,000 


25; 


95,500 
70,352 
198,608 
20,389 
726,735 
104,154 
68,013 
10,560 


28,136 
16 mi. 
12,000 
7,680 
292,318 
1,200 
425,295 
186,400 
46,200 
105,412 
20,000 


12,400 
16,900 
100,000 
378,630 









Over 


12-inch 


325 
1,061,607 


116,566 
16,704 


12,054 
11,798 


96,609 
8 066 


3,149 
97,000 
11,349 


4,987 
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New York 
Philadelphia 
Richmond 
Boston 
lackscmville 





The Texas Company 
ASPHALT SALES DEPT. 
17 Battery Place, New York City 





Chicago 
Cleveland 
Kansas City 
Houston 
Dallas 
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ik only 100% cast iron pipe . . . 


EVER LOOK INTO UNIVERSAL PIPE? IT’S THE 
ONLY CAST IRON PIPE THAT ELIMINATES ALL 
JOINTING MATERIALS AND EQUIPMENT 


It makes its own joints: Easier to lay: Quicker to lay. 
No bell holes to dig: No pouring, No joints to calk. 
Nothing in the joints to work loose or to deteriorate. 














: - : 
53 hi 
" ’ . 




















. . JOINTS AS TIGHT AS THE WALL OF THE PIPE ITSELF . . 


a 
és 
+ 


a) bait jade Yom wv» 


No lead nor any other joint 
ing material is necessary—noth 
ing in the joints to work loose, 
nothing to blow out. 


The hub and spigot ends @ 
Universal Cast Iron Pipe, m* 
chine-tapered at slightly differen! 

The nearest approach to a_ angles, are drawn into direct cor 
jointless line is a Universal Cast tact forming flexible iron-to-ir0 
Iron Pipe line because the JOINTS joints that amply provide for & 
as well as the PIPE are all CAST _ pansion and contraction, vibratio 
IRON. and uneven ground settlement 











A PIPE INSTALLATION without any 
joints, if such a thing were pos- 
sible, would be ideal. 


SENGEUGTSCTTIEE ioral 
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... The very nature of its 
joint construction vrecom- 
mends Universal Cast Iron 
Pipe as a safe pipe, many 
authorities say “‘the only safe 
pipe” for bridge and river 
crossings. Its machined iron- 
to-iron joints remain un- 
affected by jar, vibration and 
exposure to the elements. 
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e- JOINTS AS TIGHT AS THE WALL OF THE PIPE ITSELF .. 


Thousands of miles installed Pat 20ur water supply, fire pro, 
the country over every year, ee oe 
. opic /0. 10, 
much of it by common labor. 


Flexible, dependable, safe— 
joints as tight as the wall of the 
pipe. Wrenches the only tools. 


Easily laid anywhere in any 
Season, up hill and down, in rock, CAST 
in sand, in narrow trenches— wet UNIVERSAIT: a IP E 
or dry, on bridges and under water. No hell holes to dig: No joints to calk 


Universal Pipe saves ll along THE CENTRAL FOUNDRY COMPANY 
the lin . It is a sure safeguard Subsidiary of The Universal Pipe and Radiator Company 
against . i JNiversé C< 
- st costly replacements and Graybar Building, 420 Lexington Avenue 

Positive protection against the : ae San 
Cage Birmingham ew ork eas: nieces ae 
risk and waste of leakage. 
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HOTOGRAPH 

showing part 
of a cast iron pipe 
installation at 
Chicago, Illinois. 






Standard Bell and Spigot 
can be laid easily ~ x 


even under the most unusual conditions 






i bees cast iron pipe illustrated here pass- 
es through an unlined rock tunnel. 


The strength of Cast Iron Pipe makes 
this type of installation possible. The 
accessibility of lines laid in this manner 
will be quickly appreciated by engineers. 


Contractors have long been aware of 
the ease of standard Cast Iron Pipe in- 
stallations and can make their bids 
accordingly. 











We maintain a special Service Department for the 
assistance of contractors and construction engineers. 
Information about it will be sent to you gladly — 
write for details, there is no obligation involved. 


United States Cast Iron Pipe 


istic uncom, and Foundry Company 


Yona 122 So. Michigan Blvd. San Francisco: 3rd & Market Sts 
irmingham: Ist Ave.& 20thSt. Pittsburgh? 6th & Smithfield Sts. ¢ ices: 
Buffalo: 957 East Ferry Street Dallas: Akard & Commerce Sts. General 


Sent tas Steere ee" Burlington, NewJersey 
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Excavating through 
18 inches of frost 


Digging sewer through 18 inches of frost at 
Greenbay and Hampton Roads, Wis. Owned 
by H. Teget, Milwaukee, Wis. 





— 


. we ' — 
oe % ~ — ™ 


0A ny Trencher without — 


THREE bucket line speeds 1s obsolete 


trenching machine is nothing more or less 
A than a cutting tool. When youare in hard 
digging you need LESS SPEED and MORE 
POWER. When you are in easy digging you 
need LESS POWER and MORE SPEED. 


_ Atrencher with only one bucket line speed 
is hardly ever satisfactory. It is either not fast 
enough or not powerful enough for the job 


at hand. 


The P&H is the only large size trencher 
built with Three Bucket Line Speeds Suitable 
for Every Condition of Digging. 

This is just another of the many reasons why 
the P@H digs at a Lower Cost Per Foot Than 
Any Other Trencher Made. 


HARNISCHFEGER CORPORATION 
se Mauer Division 


3812 National Avenue, Milwaukee, Wis. 


New York Chi " 
Phi : wage. Charlotte Pittsburgh Los Angeles Atlanta 
jiledelphia Kansas City Detroit Portland Seattle 4 Tampa 
8 as ; San Francisco Dallas Memphis Jacksonville Miami 
ndsanapolis St. Louis Minneapolis 


mae _. WAREHOUSES AND SERVICE STATIONS 
Philadelphia, Memphis, Jacksonville, San Francisco, Los Angeles, Seattle 


S peed Assu ring Features 


Powerful crowd when needed. Attachment is inde- 
pendent and may be disconnected when necessary. 
Three Bucket Line Speeds without sprocket 
change and one reverse allows — 
operation at full efficiency in all |; — 
soils. / 

Corduroy traction—3 high 
traction speeds. 

Dual control from platform 
on either side—spoil conveyor 
Operating on either side and 
at any desired elevation — 
these features provide con- 
venient control at all times 
by one operator. / 

Safety clutch at point |, 
of shock, / 











an At 
r@) ‘ \ 
Wis re Pf 
e- 
o£ pEGER Mil auke . copy \ 
v 1S' won \ 
RN): & \ 
\ WA? Nation®  ‘piease “o-% \ 
\ . centiens, yieti™ - \ 
\ Trench© \ 
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State and City 
New York (Continued) 


Oneonta oes 
Ossining ‘ 
Oswego ...... 
Penn Yan 


st. J ohnaviile 

eek wie idee eae -ae 
ED - «-_- no wc vecece ‘ 
CS. Basde eens 
Li, ee 
, Re aGereeeoo 


North Carolina: 
ccc aneesenen 
GPOGMEROTO sc cccccccce 
EE) ace ee eewe 
Kings Mountain 
Kinston Ssbeeetseeavwe 
a 
Pe: ss0,0sccenene 
DE:  6ns00seeeuse< 
SOG SPORE ..cccesess 
Pe §8§—s&s.on60%606's 
Wilmington ....... ‘oe 

North Dakota: 
i . gomeetenesews 


Grand Forks 
Ohio: 


. dicivgCeevenuand 
Pe § §«©scenveneese 
po 
ae 


Bowling Green 


Pn <ccmeu ene sws ° 
Le 8 § seseteeee ed 
Ps 8 §8§ s605<endeene 
ne: ~ secoesedens 
Pe  isvcicteawae 
De cteccunaceekan 
DE... tiinteweree ses 


East Cleveland 


PE ttenrcenawaannee 
ee 
DS.  ichiceaeeaenewe 
DE Seneusesuuen 
ee) =§=<«€'§v<btegennees 
MIGGIOCOWR — sn ccccccece 
OO ere 
SS  — eer 
DE Kvicriionsadceon 
SE, Faas es edebtae ees 

ol See 
. 3a er 
FOURBNIOWR = ccccccccce 


Oklahoma: 


DP § sovtcnseseee 
 §8  4~6146e60s0eK~8 
P< sceneieeweuwes 
a Sarre 
oe eee 


Oregon: 


| vcnwew-oae em 
PO = =—_s Sh oh een esas 
Se EE. ha casvcecees 


Pennsylvania: 


errr ee 
I. ceamwwcga ess 
err 
OO = 
= és veaewage 
| 
COMMOIISVEIO «sc escccecs 
oo , DP eer re 
ee es 
ON SS 
llr 
eee ere 
JOPSOY WHOTO ..ccsececs 
SE ois cand anoenke 
ES. Sawn deniers 


Lehighton 


i eee 
DP” ) cicckenennxes 
gti oe nee eee 
et, TD cues eusuneeces 
MVOTMENEE. ovasedsevses 


Northampton 


PROGRINVIIIO 3 ocescccccs 
POUNGEE svcscveseces 
I ie cin oa igieaiain 


Reynoldsville 


Schuylkill Haven 
DORMGNIN 8 8s d cccocecses 
PROTONUED.. cciecesecses 
Sum _ 3 Pera 


filkinsburg 


WOOGIGMIE ison ccccses 
a as Sharer 


Rhode Island: 
E. Providence 
So. Kingstown 


lL eee 

Woonsocket 122222222: 
Seuth Carolina: 

eS 
PO ous or cuiton 
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State and City 


South Carolina (Continued) 


eS ae 
oe a i ie oe 
ae ne wese.e6kd 
ES scene nce ° 
Spartanburg _............ 


South Dakota: 


Pe” § cses6ssveus 
cee chs he eseueeese 


nS! ded categad wae 


Tennessee: 


SO arr 
cen esasee 


Eliabethtown 


Payetteville =s_ a. .ccccess 
Pe” § cvesovasens 


Shelbyvilic peésnn sees 


Texas: 


Ee 
PE” § iicenssendon 
ET +) chese uch eee eee 


See 
Dy wv v6eseeneess 
DT) geivtbesaeseceees 
EEE eee 
Pt Se cicucacuees 
I, ig og wig dm 
Dc tteendcedksacke dna 
haat jpake eens 
c. |) 
Wichita UE 6.0 6006004% 


Utah: 


PS cecciaveendee 
EE Perko eaeeeedeuse 


Vermont: 


Ee 
eee 
De ~isganvceaceceen 
eee 
CE aoccaneheweaes 


Virginia: 
Charlottesville 


PE ni cebesees ence 
ae 


Newport News 
Washington: 


CS  —=— ae 
CE Gccuseamew kes 
a aie a ee rabies 
RE ee 
Dy  cis0s0neneeeees 
ED cet 60 9 sees 09dee 
pO eee 
tt PE, eines seses 
DE schéveisesteees 
PE ibeekusis cnn seue 


West Virginia: 


DEE éweewewesscccece 
PEPE T TTT TTT ST 
Morgantown ......ese0.% 
le 
WEEE so csencoesecs 


Wisconsin: 


a 
RE §-oansneeevesene 
0 err 
DE: <= + 66445004990 
i Re eee 
OTS BEMIMOOR ccccccces 
PM nse 60s wens 6 
EE, nb 566 e600 0090 
SE anecsees.s 000% 
SEE. ‘5 ca cowseeessese 
TN PCS ae 
Di SE ca dsinsecseees 
eT TTS 
ee ee 
DE, tcsercekase eae 
Pree 
is entire keen ee 
DEERPEEIOD ccccccccesves 
ae eee 
Oconomowoc .......+++. 


Port Washington 


Reedsburg .......- 


Richland Center 


TIN. nc ccecesesecseccs 


South Milwaukee 


Sturmeon BRy ....cecsces 
TWO TPO ccccccsccens 
Watertown ........ ieee 


Canada: 


Charlottetown, P. E. I.. 
rey, SERB. ..ccccsece 
Ceetwn, CHE, .ccescvsces 
Halifax, N. G..cccccsece 
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State and City 6-inch 
Canada (Continued) 
Hamilton, Ont. .ccccos. 41,478 
Hawkesbury, Ont. ...... = seee- 
JOMOUTEO, GUC. crecrcvecees 21,850 
Kitchener, Ont. ....... s 94,806 
New Westminster, B. C. — .-.-- 
Niamara Vallis, Ont...... c0sscs 
| eer 40,325 
St. Boniface, Man...... 11,000 
St. Catherine’s, Ont..... 106,490 
St. Thomas, Ont...... 10 mi. 
Toronto, Ont, ..-ccccee 90,850 3, 
pj «ee 229,884 
Walkerville, Ont. .....: 71,089 
Winnipeg, Man. 71,189 : 


a—All sizes. 
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6”, 8”, 10” Over 


and 12” 12-inch 
975,698 161,294 
S1400, #+;}# «ew 
42,195 400 
() 2, ire es 
S6 min 8 sceve 
aes 8 «bees 
61,225 2,700 
35,400 seses 
213,926 62,050 
21 mi. mi. 
189,807 293,970 
190.926 000 
tt. Zier ee 
384,503 111,750 





Steel Pipe Laid in 1926 and Total in Use 


State and City 


Arizona: 
Glendale 
California: 
Chula Vista 





12 inch and 


Smaller 
Laid in Total 
1926 in Use 


Feet Feet 


1,460 


Included in National City 
0 


Larger than 


12 Inch 
Laid in Total 
1926 in Use 
Feet Feet 


ereee e888 8 


diya deg 346s J (| Pee 

ES a me ee 3,256 59,210 

Redlands ...ccoces cosees 620,000a 3 ....-- seooee 

ee nee 6,079 S|) 682 

Rem BOR VORtUTA  .6ccce  cteees.. secces 36,175 

Pe: eveces aasies maeeasene  <eewioys 67,196 

BOM JOGO ccccovets 36,056 770,115 3,697 110,412 

ee ee oe 

pa ree 8 mi Sf a 
Colorado: 

BREE tk chiiccns ébwieee SUGT  —tsshce, §«iewens 

Cotovego GSprimge ..0 «25000 3 seeecse cvevee 119,400 

eS sirerr 2,266 i ee 10,390 

DEEN ckceewsce oe eenra-s ae) 8 &eanee “eudds 
Idaho: 

NE inte. a sachet ei 350 | | ee are ea 
Illinois: 

CE cikekeCeeenle wieeas en a ee 
Indiana: 

0 rar ere 300 ee f66cens 8 8=©6o ee eee 
Kansas: 

COMGYVINC .ccccsece 2,000 ee. «bse 8 ‘easwrs 

OS er ae ee 650 3,045 7,957 

Gas Heese wes . 5,000 Se: a60ce6  Geewes 
Maine: 

I —prere saeane 300 0 aewaes “Sn eees 
Maryland: 

Washington Sn. Dst. 315 ee ae eT 
Massachusetts: 

ee EE kcces sewtee 844050  oncroge 42,381 

DE Srekaced. \ecwdiew:  ‘aradiewe 1,185 68,616 
Michigan: 

ES eo GuekwesK . keeees _ teeta 74,031 160,839 

EISEN ae ae, ee ee § «ssanee - samieais 

rr ee 6. ere 14,427 
Minnesota: 

BUGGER. 06.000 erwin 1,450 See 0 oééwree 8 darareee 

PE Clacneednd ee eeuas | ae 32,781 

Se A kewace susan’ | a eee 24,987 

DD cctcsce ceegee  <d0eene “Stee 17 mi. 
Missouri: 

ce Re) cwGgewe esr 

DE tbicanidckewes eewiae Me) GicGse  abawee 
Montana: 

PE Cseniiceees ~sanacss oe sstass “ceeden 

ME NE cccecce 8 evesee Pr 14,720 

PE ceclaseieeete <eeenwe | Orr owes 

CE aig Ciccone —xwioaen Se 

as a Sk wlicsde ex leteiee oS ee 16,000 
Nebraska: 

DE Ctteciiiiiass epngae |‘ aeaidracs 23,237 33,400 
New Hampshire: 

i cclcess eevee — eevee” * steeeas 128 
New Jersey: 

DT (uavedease  <aveee Suess _ Seteceiou 7,343 
New Mexico: 

EE cieemsdieee. eh indiele Pee. <aaeke~ Tr eaewe 
New York: 

DE. cwigweekamee shoharwact Rn, -seadhs -gecewe 

POE. 666K 6c secceees é R.. “éeseee  <Sacwes 








12 inch and 


Smaller 
Laid in Total 
State and City Feet Feet 
1926 in Use 
New York (Continued) 
DOE ai.ccs <eeede “oes 
DME Gisceuasénincss wenese saap0 
Ohio: 
PED. -covesaeas  eswemer wiped 
DE Catt aiitna>  vaqidieia  pubaisdns 
Oklahoma: 
SE covesees. baeees 2,000 
Oregon: 
COPVRIIS occ c-ccsee Tae = w hE 
Pree ree Se <selss 
i: ee 30,000 35,000 
ED EPID occawces 8 mi 10 mi. 
Pennsylvania: 
ES Gaia aia-digcee is  aabaers 4,200 
Benuyikill Haven . .cccvs-. 2,000 
 ciceis  <seees. ene 
WHEE. on accdeas” owoens 1,100 
South Dakota: 
DEE Gaicteaupenasc.. acters Guaeine 
Texas: 
ee PUNE ciccsces sevens 10,000 
DE chaise arc. —euein 10,000 
TNE ckinienstanicinseiavararece 5,121 43,286 
Utah: 
Gemen City ....<0% 8,675 318,874 
po 700 800 
Virginia: 
Newport News 668 16,065 
Washington: 
SE siceweess <0:940% 4,500 
PS wcicsee cites, aiaSierin 6,789 
PD cisevececs ode 31,040 
DE Sugivceseok Specie  eotreleag 
PE nea awaits Dawglon 3,470 
Walla Walla ...... 4. Bre 
West Virginia: 
Morgantown ...... 10,651 193,980 
Wisconsin: 
RY veces — dees 2,010 
DEE, ceccaccans | eqgusew 23,811 
DCE Gutcass  usesae << weoner 
Canada: 
Belleville, Ont. .... Ree. cemanuws 
OCNNEe, TMB, .cces ccccss 4,250 
oo A Se eee 
Te, SE Riveice- Sevvee  @aaeen 
Wee, Ts El. ec. sees 312,000 





a—aAll sizes. 
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Larger than 


12 Inch 
Laid in Total 
Feet Feet 
1926 in Use 
omen 95,000 
Hratetads 1,000 
See 150 
Fiptemaie 4 mi. 
kt 
voces ©» 4,884 


eee eee 


eeeeee 





2,612 


oereee 





Other Kinds of Pipes Laid in 1926 and 
Total in Use 


Sizein Length 
Inches Laid-Ft. 


State and City Kind 
Arkansas: 
PPMAGOIPRIG ccccsccccs W.I 2 
eae W.lI 1%-2 
WS, TIGIORE 2..6ccccee w.l 1-6 
Arizona; 
I irs eS in ate i was Ww.iI 6 
Eg Digidw dco 6 Wa eni.% W.L % -2 
IN Wika fo'6 ane. 6: so. slane Ww.l 2-6 
California: 
Chula Vista—Included in National City 
I eee a nee 4 nears W.iI. 2 
Preseemel Cle «26. ss cece » * ae 
MD so. icain-¥o.d ds 40 wie Cement 12 
Colorado: 
Colorado Springs ...... Steel 1%-2 
.... irae pe Wood 8-20 
EE aid erase wi 4:00 os erelacess Wood 36 
Connecticut: 
DE. 55 4.5.c066b445.00% oe. 1%-2 
er ee ee em sere 
W.I 1%-3 
po. Vit. 24-48 
l Cone. 24-48 
I 9 Se sae ote onbomiaye W.I. 2 
ee ee a ~ seeee 
ee ae W. I. 1-2% 
South Manchester ..... Wood 18 
a Ww. 1-2 
Florida: 
BE. ons so wweecnr Ww.it. 2 


2,000 
12,000 
2,000 


250 
1,800 
23,697 


100,000 


Total 


i 


n ULse 


18,000 


$4,000 


24,000 
42,570 


34,320 


346,077 


31,2404 











June, 1927 






State and City Kind 
Georgia: 3 
COPEREBVEIG « cacccccstce W.tI 
NE eee Ww.l 
ere w.iI 
TROWASVING ..cccccescce Wed 

Idaho: 
EE 1+ oink ano Oa Bee el Wood 
ee eee re eee Wood 
errr rer Wood 
yo H 3 
Illinois: 
err Ww. I. 
pO POT Te ere W. I. 
Niel bee hee He Wee 
Indiana: 
BE. 66 6 e669 4065 4045 W. I. 
CEE k6 nig'8 4-5 19 9s a gon w.l. 
DUMECRLOWE osc cccses W. I. 
EMOERD cv ccecccesees 2 
pe eee W. I. 
See Ww.lI 
ND oos0 cesses W.I. 
ee errr rrr W.i. 
SED ik ee etbewesenes W.I. 
Iowa: 
ED os daenweswess Ww.I 
SN ata resi Sr rae gimicn w.l 
SOS CH 2c kcscsccses w.il 
Kansas: 
a ; } he ‘ 
7 ee 
Eureka. .....-+++++++ «) WI 
PPP err eee w.lI 
Junction City Ww.tI 
MOOS THEY oss cccenses W.I 
errr ee Ww.iI 
Kentucky: 
pS ret eee W.I 
oN eee eae Ww.iI 
I ei cid wee ame W.I 
Hopkinsville .......... w.iI 
ee rere ee W.I 








Louisiana: 





bopon 


eeree 


Jennings....... ested Copese on 
DE 664420 ses eeS6 6% Galv 34 -1% 
PE. di weed ee Wee eee Wek +¢s4% 
Maine: 
ee ee W. I. 1 
eee Wek: 808 
MaGiINON... ..0ccsiccces be ag . 
re ar WI. 1%-1% 
MEE: S2teccwosnawes W. I. 1 
Maryland: 
Washington San. Dis Wood 4-8 
Massachusetts: 
Cherry Valley ...-cs W.I. 2 
lL eee W. la 2 
CE 6. 660sv0eseseeee ws i ~#ss9es 
SY tic dca ocavaged drs Ww.tiI. 1-2 
eee ee = esa 
i. ae . a 2 
Be ee W.I. 1-2 
Framingham .......0+- Wels ecvves 
Tl ee | = Saaeerere 
eominlater vave cena ee w a 
MXINGtON 2... cccccccce > -2 
Ferra Cement 4-12 
rar ee w.ilI 2-8 
MIIWOED ccccecsscesers Ww.I 2 
MOWREETROEE oc coceves i. eens 
North AGAMA .....cess oc Ww. ? 1s 
ins em. Lin. - 
a 1 Lead Lin, 224 
Re CREO oc bscccnsdecwes W.I. 1-3 
Shrewsbury ........-- rs bf : re 
Spence . ’ 276 
DONGSP co cccccvcccvocs | Cement 4-14 
- F a 
Springfleld.......... i Pm ik 1 4-2 
= eitisicsy ne EOE Copyet 6-12 
cv ee I, -1% 
a ; | Cem. Lin } 1-1%% 
le as ccs ig are a a , | * 2 
Williamstown ......... W.I ernsenes 
Ere cuca laces dak <eaniee 
Michigan; 
San ee Copper %-1% 
OR ss 05g epieWedew ken s...  swtes 
Pe CN ce ee Kalamein ..... 
Minnesota; 
Duluth chcendeos > Se: 4-12 
— CINE weeeeeve seas Lead % 
a Se WI 1%-2% 


eeeee 


eeeee 


13,885 


200 
400 


eens 


eeeee 


Sizein Length Total 
Inches Laid-Ft. 


in Use 


0 
60,000 


113,959 
40 mi. 
87,000 


1,180 
500 
29,500 


1,100 


180,873 
6.7 mi. 
14,427 
614 mi. 
24,620 
250,000 
69,616 
7,056 
400 


31,670 
44 


64.8 mi. 


PUBLIC WORKS 


State and City Kind 
Mississippi: 
Brookhaven ,.... W.lI 
Vicksburg W.iI 
Wi eek) 6.6 buna wae ) Brass 
inona Wd 
Misouri: 
Jefferson City ........ W.iI 
EE eb GCKN 65.0seuw W.!I 
Mentana;: 
ee cael de arent tb Woodb 
eee W.tI. 
EE ac ary seen s-eernn «- Wood 
Nebraska; 
ee 
DEE Svestnesknnns ess W.!I 
New Hampshire: 
Oo a eee Cement 
ide ie in ie elie ain w.i 
a Se Cement 
aaa w.ilI 
WEE -Gbianceséceened Ww.iI 
New Jersey: 
Ee ee W.!I 
Ee eee Ww.t. 
SRUROEDETE.. os cvcese «....Cement 
DEE g-cs< 06 00048's W. I. 
rrr Te ree w.i 
eT eee 
New York: 
SPER eer ee Tee Ww. i 
0 See rae 
eee Ww.i. 
PE “icv. csg angnneee W.L. 
DUEEED obé0'00400.040% W.I. 
ee W.I. 
Hoosick Falls ......... W.iI. 
DE. 260ss0eteneoeee Le 
a eee , ea 
poo W.I. 
W. I. 
Wellsville ....ccccess Kalamein 


North Carolina: 


Size in 


6-16 
2 
6-18 


4-12 


/; 


4-16 


So ° 2 
GHOORSDOTO 220 ccccecves 4 4 
EE 3 535.6500 seed W.il % -2 
a eS aso ae aie we aint Ww.I 2 
Rocky Mount ......... Ww.il 2 
Ohio: 
ear Wood 8” 
a . * err 
og ib woes cee W.I. 2 
ee ST Tee Ww.tI. 1-2 
SE eee . ~~ Pres 
eae wii ee mee ae W.I. 1-2 
OO OTT Wood 12 
Oklahoma: 
PU, acesesaveses W.!I 2 
Oregon: w.I % -2 
y tha . 4-4 
ee ) Wood $10 
cell Wood 4-14 
Pennsylvania: 
2 ee ee W.tI 2 
> Se ee Ws canes 
er ee ee Ww.I 1-3 
A ee Ww 2 
Mo» f > rrr ry 
Mt. Carmel..... cooe ) eee %-1 
Schuylkill Haven —-  -aees 
W. I. 1%-2 
ee Brass %-1% 
| Copper %-1% 
Rhode Island: wi 1-3 
East Providence.... 1 Steel 2 4 
South Kingstown ...... Ww. I. 1%-2 
WOPWIG 3 ocecccss W.I. % -2 
South Carolina: 
PE tccéus ee aeuwe W.I %-2% 
0 ea ee . See 
PE cetGedccdsdeedes eeawe seme 
South Dakota: 
ES re eee a eee W.I 1-12 
Tennessee: 
eee en aoe . 7 eee 
eg gg |) Ww.lI 2-4 
PEED vsos eee sd ewens me re rr 
Texas: 
Pe vsisvsseaneed< W.I. 3% -2 
PS. vé..6cr wer wakeeen W.1.&St. 20 
ke W.1I&S8t. 3c 
dC ew nha enna Wakes. eee 
Mmm BOOMS ccc cccecs Cé.7.. FF 


%-1% 


Length 
Inches Laid-Ft. 


1,000 
3 mi. 


200 


3,000 


eeeee 


6,713 


231 





Total 
in Use 






1,500 
10 mi. 
10,000 

6,000 










17,565 
200 








35,259 
2,636 
25,670 














37,600 
89,965 
7,633 
74,264 
2,640 












7,000 
23,000 
686 


15,000 











3,000 
34,600 
2,117 



































137,700 
221,000 



















































218.5 mi 

























































































232 


State and City Kind 
Texas (Continued) 
Gan Benito ..cccccccces W.I. & Ld. %-2 
Waco Pendheeornsnsees s 2 
Utah: 
Ogden City .ccccccece -I 1%-2 
WOOO s ccccccevccece ove Galv. 4 
Vermont: 
Barton po reeuneeteees Ww.t. %-1 
Virginia: 
Charlottesville ...... , 4 2-3 
Newport News ....-+-+- W. I. 1-2 
Washington: 
Aberdeen meee eeesees { I ca 
Soa enaewe een Ww. pated 
Clelum wi ‘ 
es) eee Wood 4-12 
CO ee Concrete 12 
Ww... 8 
South RS co xceee baw | Wood 6-10 
Kala. cocecs 
Spokane 3 ..wccccccvee Wood ..... 
w.il. 1-6 
eee Wood 2-24 


Sizein Length Total 
Inches Laid-Ft. in Use 


2,981 
600 
2,000 


7,924 


20,923 


PUBLIC 








49,400 
192,101 


187,791 
1,200 


4 
173,161 
659,973 





WORKS 
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Sizein Length Total 
State and City Kind Inches Laid-Ft. in Use 
Washington (Continued) 
Wallen WMS cccccccces Wels coves 819 cccce 
Winlock pibtaeee chee Wood 4-8 2oxe 3 mi. 
Yakima (Nevennaneus Wood 6-12 4,160 122,122 
Winconsin: 
Appleton —e.... ws eee eee W. I. -2 cease 22,943 
CE W.1L. & Ld, 5-1 784 17,907 
PONG Gh TMS ..cccccvese rer 622 8,95 
OO W.I. & Ld. %-3% 3,420 104,906 
I +5. 4000069000 W.tI. 12 520 520 
EOOVOIED, .cccccvccces Welk, FTReBH cccse 9,584 
ea Lead 1%-2 915 3,000 
Reedsburg a ...escesees WL Wed —s_ avvee 6,550 
ki 6 50s 0045008 Wed LHS = cv ove 12,205 
Canada: 
Hamilton, Ont. ....... Lead fier ee 27,121 
Hawkesbury, Ont. .... pL I, gy wise 600 
opper - pace = («és eee 
Kitchener, Ont. ...... { ann 19873 Geant 
St. Catherine, Ont..... w.i. 1-2 SS == 
Bt. THOMRS, ONb.c..ccce i citer 1,200 80,000 





a—Cement lined; b—and Kalamein; c—and less. 








HYDRANTS 
Placed Total 
in 1926 in Use 
Alabama: 
COE, . vcs cceseewes 8 240 
Union Springs ..-.... sawe 80 
Arkansas: 
APTEGGCIPRIA ..ccccece 46 
pO Pree 83 
bg |) rr 80 
BOE. scccccvecesees 29 
West Helena ........ 35 
Arizona: 
SS errr e er 110 
GIOMEGRIS . ..ccccccvcce 3 43 
| rrr errr Te Te 15 428 
California: 
TORMOTSNGIE octccvcsc 16 300 
Chula Vista—Included in National City 
errr rere oe eee 130 
 cceecedugaene dee ier 180 
OCT TE Tre 6 283 
National City ....... 10 128 
DE ctcwcoreses 27 597 
CC Terre Te 10 80 
San Buena Ventura . 46 scape 
BRGPEINOMIO .ccccccce 39 1,507 
ON Sr 58 630 
Santa Barbara ...... 83 637 
ee 35 100 
Colorado: 
pO arr Tee 10 123 
Colorado Springs 9 679 
rr 8 161 
PEUONO cccceecvees cae 70 
DE ~s5ssedenee ee 75 436 
Connecticut: 
Eee 2 190 
eee ish 29 
MPUEOMOTE. cc cccccses 28 1,952 
Ee 8 220 
SS os aces amu anes 1 109 
CS ee 20 250 
WOTTINECON cccciccce 3 57 
aaa eee 108 2,316 
re pete 123 
CO pre 120 
Southington ........ 9 149 
So. Manchester ..... 26 335 
CO eae erate 144 
WRHINBIOTA 4. cccces 3 Pa 
ae 11 156 
Ty PIROPMRMEIO on. 00:0 0% 7 .289 
District of Columbia: 
WOGMINMCON .cccccce 153 4,289 
Florida: 
pO rere ere 75 463 
Georgia: 
PORIMIDTIGRO 2. ccccccce 10 ee 
MUCMEWIGR oc ccccccee 5 107 
Ceo yy) 9 eee: 
QGOGRTIOWN 2... ccccccs 20 93 
I re 5 eae 
Sandersville ........ 3 58 
“TROUMMEVTIO .ccccccce 12 155 
Idaho: 
RS. ious otic Aggy oe 


SE pce aeevewene 


GATE 


Hydrants and Gate Valves Placed in 1926 and Total in Use 


VALVES 


Placed Total 
in 1926 in Use 


"792 


30 


"40 
"30 
117 
415 
""50 


10 
21 


"250 
31 
8 
329 


25 


549 


100 


Ole 


"37 
20 


"15 
40 
80 

"84 
50 
175 


60 
529 


80 
500 


300 


"258 
184 
12,408 


500 


“175 
"12 
148 
500 


HYDRANTS 
Placed Total 
in 1926 in Use 


Idaho (Continued) 


PUOUIEE ccvvcscvcvess ieee 52 
Wee DURE cccecvvve ene 128 
Illinois: 
Bloomington ........ 14 717 
DEE <tockheseens 3 443 
DE svcueuwseees es 32 219 
BEOTVOT sctcoveresece 381 552 
EREOOTO. ccccccences awe 90 
BEOOPSSON .ccccccces mee 114 
SOERBORVINC ..cccccs paler 225 
sonnston City ....:- ewe 104 
ERO POTOSt ..cccccce 30 360 
DE: vsceteceaewe soew er 
SS. ee 60 
DP. Sv ccvesueaiee 3 120 
ee eee 50 1,079 
Sa Pere neon 145 
DORON cc vcccccess ares 128 
0 ee ee 50 580 
ReOOm IWIANE ..ccccce 20 re 
a eer 33 1,044 
i. Eee 4 cane 
West Chicago ....... 3 125 
Indiana: 
RE Csadeckaeweens 68 72 
Eide ewew oeee 3 129 
Cambridge City ..... ae 54 
Connersville ....ccece 27 248 
DEE 6s460s%0<e bu 6 123 
een ee re 60 
OO”, eee 38 483 
WOTt WaFRE cccccces 50 1,343 
0 ee ee 6 232 
ee er eer ee 3 85 
Kendallville ........ 3 125 
pe ee jes 64 
BAEOERD ccccccvcces 12 388 
EN iain cg lacwinae % 4 am 
EMQBEREPOTE ....cccces pas 260 
0 =e 22 551 
PERTEINGVINIO § .ccccccs 1 111 
mercniman City ....s. 17 492 
MIRNA WOAER .nccsicce 30 357 
EEE eee 16 564 
mew AIBDBRY ...cccce 5 275 
TS errr wwe rane 
| ae eer sear 255 
hs, eee ware 174 
a eee 2 180 
BOGEN TORE .nccccces 138 1,621 
Veedersburge ........ pual 30 
PEE saws Keweeces 2 134 
Iowa: 
ee ° 12 423 
Pog ee 13 634 
Cedar Rapids ...... 36 763 
Ceres CH ..cccsecs 5 172 
COPANO Socvicccccces teal 86 
MIN. 6-0 wa pied ota 7 72 
ee 30 685 
MRBIO GTOVES ..ccccess Pen 65 
WOTt DOGO ..ccscccs 20 402 
ae 1 66 
Maquoketa .........- nee 102 
ree noe 70 





GATE VALVES 


Placed 
in 1926 


335 


Total 
in Use 

















Iowa (Continued) 


ee 
Missouri Valley ..... 


OT er 
New Hampton ...... 
EE. Saves one sew es 
0. Mer re 
EE itwan oh meee 
Sr 


WORIMBIOM ccccceee 
Kansas: 


CHOTETVERO co cccccess 
COMGTTID 3 cccccccces 
oT 
ES SE eee 
OER EEE 
pO rrr eee 


po Prrerrr re 
Humboldt. ...... neat 
SERCCMEOD sc ccccess 


Independence ....... 
Junction City .....+. 
TS: eee 
Leavenworth ....... 
LAWFeNnCe ..-.cccecees 
Co eer 


POO OEE. co cccccceosese 


Pox saesesa sone 


Kentucky: 


aa 
CORIO kc wecscoes 
PURO coscceosscese 
Georgetown ........ 
HIORGOTOOR .nccsccccs 


Hopkinsville ....... 
Louisville ......+... 
SOMOTSOE ccc cccccvcs 


Louisiana: 


DOMSBIGSVILIO .wccccce 


errr 
PE” c¢.bedees awe enn 
rer Ser 
Maine: 
ee 
DOMME 2c ccocccceccses 
eer 
ere 
ee eee eee 
i See 
MAGISGOR .ccccccseses 


NOPWOY § cccccccccoce 
ye eer ee 


eee 
Skowhegan ........-- 
Van BGPOR ..cccseces 
eee 
Maryland: 
TS eee 
Chestertown .....0-- 
PPO ce ecouscess 
Hagerstown ........ 


en : MO ee 
Washington San. Dist. 


Massachusetts: 
BEE oc cevkensess ss 


ME scnceeesen as 


SR Se are 
onl ae oe ataeinin 
i 
Cherry Valley ...... 
ares 
Co, ea 
— 
ere err 
EE: ccccctiwnn ee 
eee 
en), ae ae ee 
OS aa 
Framingham ....... 
GTOOMEOEE -.ccccesces 
EAOVOUMEEE ko ciccvscvse’s 
nee 


Le Gone en pal ene 
eee 
Newburyport ....... 
No [oe BS o6ccses 
Northampton ....... 
North Attleboro 


Shrewsbury ........ 
Somerville .......... 
So. Hadley Falls.... 
eh, een 
Swampscott ......... 
Springfield ......... 


ore 


"60 
“il 
11 
416 


"26 


41 


PUBLIC 


GATE VALVES 
Placed 
in 1926 in Use 


Total 


"10 


40 


"14 
"220 
7,504 
66 


321 
2,526 


"730 
40 


"827 


2,500 
1,746 
1,053 
79 
"528 
576 
295 


2,233 
90 


"649 





WORKS 


Massachusetts (continued) 
TAUNTON .ccccccccece 
ee S.6ses sexes 
We”)=—.g.sse ee a00% 


WOROEEE oc ccccceses 


Whitinsville ......... 
J ...  rre 
MEE -wesess00606% 
Lik. EE 


Williamstown ...... 


WEREEEOD ccccsecvcns 


WPS ie ccccceven 
Michigan: 


BE hetncseceucnes 
BE BPRS .scccoeves 


Bay City ...cccsccses 


Benton Harbor ..... 
eae 


Cepetal Palle ..cscecs 


ee er 
eee ee 


ERMGOGR ccc cccsceres 


REGGE ncccccceves 


Highland Park ..... 
errs 
BEOUBRCOR ccccecsoves 


i errr ree 


go 04:5 4000008 


MMSRTERBOO nn cccccccs 
Ludington ...cccccce 
Marquette ...cccrece 


Mt. Clemens ......e.+- 


Serr rr 
sspvcwon acess 


Paw Paw ..cccrsccces 
PetoeRhey  .cccccesese 
Rochester ..cccosess 


rT ee ° 


Traverse City ......- 
RED cvvcseseccecese 


Minnesota: 
BEE, 645 60 26449608 
AUPOFE ccccsccccccccs 
OS Perr rer 
CE. 6.69.0 5:08049008 
Detroit Lakes ...... 
ol) eer 
PPT rr Tre 
EATS WOU ccscccess 


TTT 
Minneapolis. ........ 
NOW UWE .ccccccccces 
TE. WEE sc ccccesee 
Roehester 9 .......e0-% 
C—O ee 


Stillwater ...ccccccrves 


WEEE. diodes sveoonws 


Mississippi: 
Brookhaven .......- 


rrr 
iy errr 
WIMOKR cccccccccceccs 


Missouri: 
CURITIGOERO 6 sev ccccee 
CRIRGOM cc ccccceveses 
COUREEE cvnviccssece 
Excelsior Spgs. .....- 
i, Teer T Err 
Jefferson City ......- 
TADOTTT ccccccccccces 
Mareheall .ccccvccces 


TrentOM ..cccccccccvce 


West Plains ........ 


Montana: 
wa ewecscvers 
Great Falls ......... 
PE Svecch weds vere 
ere re 
BEISBOUWIR = cn ccc cees 


Nebraska: 
GOMMMADER .ncccccvces 
WEOMONS cccccccsccse 
Grand Island ....... 
rer rr re 
EMUONE 2 cceecevesees 
DEE v.sos.0seeeve eas 
SOFMOUP .cccvesscccs 


New Hampshire: 
Claremont .....scecee 
WRG fcc ccs esese 
BE tees ceresveees 
ree 
Manchester ......c0- 


ww 


_ 
+ Qe OIAICIO 


1,168 
3 


. -_© 
ae ae oes © 
Ne ODDO: 


an. 


mee © © we we 
MMrono. © + « « 


to 


m> Mdocne posed 


wo on 






HYDRANTS 
Total 
in Use 


1,151 


166 

76 
303 
234 
620 

68 
120 
100 
354 

80 


192 
392 


"209 


205 
285 


1,163 
4,526 


55 


172 
124 
370 


95 
1,084 































































GATE VALVES 


be 
° * wae 
©: ow * WWOUIA MD 
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PUBLIC WORKS 






HYDRANTS GATE VALVES HYDRANTS GATE VALVES 
Placed Total Placed Total Placed Total Placed Total 
in 1926 in Use in 1926 in Use 





in 1926 in Use in 1926 in Use 
New Hampshire (Continued) 





Ohio (Continued) 












































































WOWOTE cccccccecess 1 103 1 143 Pree err 2 100 or ones 
Somersworth ....... igre 109 aiken 213 Middletown ......... oa 460 ae 650 
TONE gcc o ee cess eae 21 sae 23 MOntpelier ...ccccss ieee 4 diene ‘ae 
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Texas: 
Big Spring 
Childress 
Dallas 
El Paso 
Ennis ... 
Graham 
Greenville 
Mexia 
Orange 
San Antonio 
San Benito 
Seguin 
Smithville 
Tyler 
Weatherford 
Waco 
Wichita Falls 


Utah: 
Ogden City 
Tooele 


Vermont: 


Barton 
Brattleboro 
Newport 
Northfield 
Richford 
Rutland 
St. Johnsbury . 
Winooski 
Virginia: 
Charlottesville 
Danville 
Marion 
Martinsville 
Newport News 


eeeeeee 
eee eee ne 


Washington: 
Aberdeen 
Bellingham 
Centralia 
Cle Elum 
Dayton 
Hoquiam 
Pullman 
Ritzville 
Spokane 
So. Bend 
eee 
Walla Walla 
Winlock 
Yakima 

West Virginia: 
Beckley 
eS eee 
Morgantown 
Sisterville 
Wellsburg 


eee eens 


eeeeeee 


HYDRANTS 
Placed Total 
in 1926 in Use 

7 60 
28 57 
133 2,368 
12 511 
8 111 
2 105 
10 200 
15 197 
2 95 
32 2,420 
eee 60 
3 29 
10 229 
4 82 
12 550 
19 347 
9 465 
1 59 
4 46 
4 133 
2 80 
e 84 
6 — 
6 200 
2 65 
14 145 
14 342 
6 60 
4 62 
23 362 
12 275 
25 pasta 
5 103 
_ 50 
‘ 90 
— 151 
3 72 

so 90 

53d 2,520 

ae 29 

56 1,645 
4 ey 
oe 23 
10 182 
4 58 
3 71 
9 166 
— 78 
. 68 
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GATE VALVES 


Placed Total 
in 1926 in Use 
15 25 
73 75 
"35 ee 
10 234 
6 180 
15 100 
16 86 
6 150 
oe "64 
6 ere 
er 10 
45 411 
6 125 
25 1,885 
116 520 
22 767 
6 109 
2 37 
8 196 
4 80 
oe 112 
1 epee 
24 220 
44 
11 
"20 "46 
54 1,392 
60 or 
4 on 
. 63 
495 
3 100 
abe "85 
170 3,037 
rae "53 
47 348 
2 500 
52 159 
ew 200 
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HYDRANTS GATE VALVES 
Placed Total Placed Total 
in 1926 in Use in 1926 in Use 
Wisconsin: 
A errr rr er Te 3 52 12 98 
pO Bee Eee 27 532 38 794 
pS errr reer eT a 268 etd 262 
PPT eT Terre 4 178 4 69 
Chippewa Falls ..... 1 vieane 3 oeee 
Oo ee ee a <a 9 126 
WOME BE  FMG...00.002+ 32 370 55 449 
Fort Atkinson ...... oe 145 200 
Green Bay ...eseee- 6 470 22 471 
DEE “Scene aces 5 473 9 609 
RE ee er . 64 62 
PEMUMAURE ..nccccces - 122 ie 
OS: | reer 5 664 11 822 
ee ee ‘ 73 2 112 
DE cee wens 4 a 100 ‘ oie 
Lake Geneva ....... 8 120 ‘ 
eee 92 956 72 1.707 
Manitowoc ......-..«- : 340 oe oe 
ED wes 40000000's 6 156 —_— ee 
pe | PrP ee er 290 3 214 
pe re 334 4,931 886 7,434 
OO ee s ee 9 sas 
Oconomowoc ........ 5 119 6 80 
Port Washington .... 7 86 1 75 
ERS Serer 1 66 es coos 
Richland Center..... a 90 i - 
Ds tenes weweee 10 90 4 er 
Sturgeon Bay ....... 8 88 “< ve 
South Milwaukee .... 270 320 
ran eu: eee 131 170 
Watertown ......... 12 255 Sone 
i. error wae 82 caind 79 
Wauwatosa ......... 76 569 105 600 
EE. des ne4 040090 4 369 40 579 
Wisconsin Rapids 6 199 9 264 
Canada: 
Belleville, Ont. ...... 2 278 6 240 
Charlottetown, P.E.1. 5 100 4 268 
Grandy, Que. ......-; 4 87 6 10 
Guelph, Ont. ......+. 1 215 18 406 
DEMEEE, Dey Miscscceces i 657 eae 1,607 
Hamilton, Ont. ..... 17 2,262 18 1,915 
Hawkesbury, Ont. ... 7 av 65 
Joliette, GUO. ......% 2 137 5 510 
Kitchener, Ont. ..... 8 379 34 soe 
N. Westminster, B. C. bia 190 ee ee 
Niagara Falls, Ont.:. 12 297 _— eee 
CG GE Sésanecee - 143 1 281 
St. Boniface, Man.... 3 245 14 800 
St. Catherine’s, Ont.. 4 473 14 820 
St. Thomas, Ont..... 10 220 wee 500a 
Sidney Mines, N. S&S... us 96 “~ 176 
ES. US eee =r 150 = cakes 
TOTemte, Get. 2.060. 93 7,657 162 8,143 
Were, me Ga eseces eae 907 oe 1,642 
Walkerville, Ont. ‘se 495 ne 954 
Winnipeg, Man, ..... 31 2,597 61 2.870 
a—approximate; b—by fire department; c—replaced; 
d—1925 and 1926. 











Relation of Type of Pavement to Street Cleaning* 





Not so Important a Factor as Cost and Several Other Conditions, Including 
Time and Method of Cleaning, Quantity and Quality of Refuse. 





There can be no question that the type of pave- 
ment has a definite relation to street cleaning in the 
matter of expense involved. Other conditions be- 
ing the same, it is apparent that the smoother the 
type of pavement the less costly should be the clean- 
ing. It is also true, however, that costs of cleaning 
the same type of pavement will vary with degrees 
of the roughness of the pavement. 

There are, however, other factors besides the 
type of pavement which contribute their share to 
the cost of street cleaning, and a fair, comprehen- 
sive study of street cleaning costs with reference to 
type of pavement cannot exclude the consideration 


"Abstract of a paper before the International Association of Street 


Sanita‘; 


of New Orleans. 


n Officials, by John Klorer, commissioner of public property 


of these factors. 


2. The quantity and quality of street refuse. 


Some of these are: 1. The time at 
which cleaning is done, whether by day or by night. 


3. The 


method of cleaning necessary to follow, as influ- 
enced by parking or other conditions. 
dard of cleanliness required or the frequency of 


cleaning. 


4. The stan- 


In some smooth pavements in quiet suburban dis- 
tricts, the cleaning of litter from falling leaves may 
be more expensive than the cleaning of some com- 
mercial streets with pavements not so smooth and 
carrying three or four times the traffic, 
dential section of New Orleans perhaps the most 
potent factor contributing to street cleaning cost is 
the extent of pavement that is present or lacking 


on the intersecting streets. 





In the resi- 


One of the main streets 
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of New Orleans is cleaned for a distance of 8,100 
feet of double roadway, four times a week by two 
patrolmen using hand brooms, and a clean appear- 
ance is maintained because nearly every intersecting 
street is paved. A little further out, where unpaved 
streets intersect it each of which yields a supply of 
clay to wheels of passing vehicles, seven men are 
required to keep the same length of the same kind 
of pavement in the same condition as that accom- 
plished by the two men referred to. 

Granite block is the customary type of pavement 
in the heavy commercial, wholesale or industrial 
district, and the cost of cleaning here is frequently 
very heavy. This, however, may be due largely to 
the quantity of refuse on these streets and the fact 
that they are apt to be uneven because of the heavy 
tonnage which travels over them and the fact that 
repairs have to be made in a hurried and expedi- 
tious way. : 

On old granite pavements, both because of the 
former method of construction and because in the 
early years steel tired and horse drawn carriages 
tended to cobble the blocks, cleaning is difficult and 
expensive. Where a high standard of cleanliness is 
required on such a street it is advisable to place an 
asphaltic type of wearing surface. The expense 
involved in this surfacing may often be justified 
by the saving accomplished within a few years in 
the cost of cleaning alone. 

Concrete pavements have certain features that 
commend them from a street cleaning point of 
view. They are fairly smooth when constructed 
and become more so under traffic. When sub-grade 
conditions are satisfactory they maintain a surface 
intact. The color of concrete does not accentuate 
the presence of fine dirt or dust and therefore it 
can remain unwashed for a longer period than as- 
phalt without presenting an objectionable appear- 
ance. Asphalt surfaces, being smooth are easy to 
clean, but their dark color and absence of joints 
tend to attract attention to what on cther types of 
pavement would be a negligible quantity of dirt 
and dust. 

Concluding Mr. Klorer said, “I particularly wish 
to emphasize the point that the type of pavement is 
not so important a factor in the cost of street clean- 
ing as other factors to which reference was made.” 

Discussing the same subject, E. A. Kingsley, city 
engineer of Dallas, Texas, stated that night parking 
added considerably to the difficulty of thoroughly 
cleaning the streets. In the business district the 
streets are occupied by parked automobiles prac- 
tically all of the 24 hours except between midnight 
and six o’clock in the morning. In the residential 
district, day time or early evening seems to be the 
preferred time for cleaning, one reason being that 
the noise made by cleaners during the later hours 
of the night is objectionable. Consequently Dallas 
has selected the day time for cleaning the residential 
district and night time for the downtown district. 
The early hours of the night are spent in cleaning 
streets of the wholesale or warehouse district and 
the adjacent streets and the time after midnight, 
when the theatre crowds have dispersed, is taken 
for cleaning the main business streets where the 
parking has been heaviest. 

Mr. Kingsley: found sweepers, not as satisfac- 
tory as flushing on brick streets because of the small 
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amount of dust left in the joints of the brick pave- 
ments. He did not, however, find any material dif- 
ference in cost between sweeping brick, concrete or 
asphalt. In sweeping the streets, they combine a 
pick-up and a non-pickup sweeper. The non-pickup 
sweeper is run in the center of the street, forcing 
the litter towards the side, where it is picked up 
by the pickup sweeper. The pickup sweeper broom 
overlaps the edge of the path of the non-pickup 
sweeper and takes care of the rubbish from half the 
street. As the middle and quarter sections of the 
street are usually not very dirty, the total amount 
of dirt worked over by the non-pickup does not 
furnish any more material for the left half of the 
trash box of the pickup sweeper than it obtains 
normally from the gutter of the roadway. Conse- 
quently this method does not materially decrease 
the periods between dumpings of the trash boxes. 





Concrete Bridge to Be Tested to 
Destruction 


An unusual opportunity to test to destruction a 
large concrete bridge of modern design has been pre- 
sented in North Carolina. A dam is now under 
construction on the. Yadkin river which will cause 
the impounded water to entirely submerge the bridge 
across the river between Albemarle and Mount 
Gilead. 

This bridge was built by the state in 1922 as a 
Federal-aid project and consists of three open- 
spandrel arch spans of about 150 feet each and 14 
T-beam or deck-girder spans of approximately 40 
feet each. The over-all length from face to face 
of the ends bents is 1,069 feet. 

A cooperative agreement has been entered into be- 
tween the North Carolina State Highway Commis- 
sion and the Bureau of Public Roads for the making 
of as complete tests as possible before the bridge is 
submerged. It is believed that the results may be of 
great value to the engineering profession and in order 
to secure the best technical direction possible several 
organizations have been invited to appoint a repre- 
sentative on an advisory committee to take charge of 
the direction of the tests. An invitataion has been 
extended to the University of North Carolina, North 
Carolina State College, American Association of 
State Highway Officials, American Society of Civil 
Eningeers, American Railway Engineering Associa- 
tion, American Concrete Institute, Highway Re- 
search Board, Bureau of Standards, and American 
Society for Testing Materials. 

All but two of these organizations have accepted 
the invitation. It is proposed that the advisory com- 
mittee will formulate the test program and assume 
direction of the work from the technical standpoint. 
The program will be financed and carried out by 
the North Carolina Highway Commission and the 
Bureau of Public Roads. 

The period during which the loading tests may be 
carried on will be limited to the interval between the 
time when it will be possible to close the bridge to 
traffic and the time when the bridge will be sub- 
merged by the water impounded by the dam. With 
this time limitation in view it will be necessary t° 
make very complete preliminary arrangemen's 1 
the work. 
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More Efficient Road 


Inspection* 


WHAT IT IS AND HOW TO GET IT 








By George Gault} 


The efficiency of any process depends upon the 
quality of the materials used, the fitness of the 
mechanical equipment used, and the skill of the 
workmen employed in the handling of the materials 
and equipment. No one will question the state- 
ment that the finest material can be applied to the 
work in such a manner that the finished product 
will be practically worthless, or that the finest 
workmanship can not produce the best finished 
product with poor materials or equipment. 

We all have ideals to which we hope to attain 
some day, and we are going to try to give you our 
idea of an ideal road inspection system. We realize 
that it will not be possible for us to use this system 
under existing conditions, but we feel that if we 
have some definite goal ahead we are more apt to 
make some progress in that direction. As condi- 
tions change we may have to change our goal to 
meet them, but if the angle of deflection is not too 
large, we have not wasted any of our efforts in the 
progress we have made up to that time. 

As the efficiency of road inspection depends 
largely upon the efficiency of the inspector, let us 
first consider some of the characteristics of the ideal 
inspector. 


FIRST. He should be a man of such tempera- 
ment that he can make any necessary suggestions 
or criticisms in such a way that those actively en- 
gaged in performing the work will feel that he is 
making the suggestions or criticisms entirely for the 
benefit of the work, and not to show his authority. 
He should be able to judge the temperament of 
those with whom he has to deal, and act accord- 
ingly. By this we mean, that it will only be neces- 
sary to make a suggestion to one contractor, while 
with another it will be necessary to follow up and 
see that the suggestion is followed out. 

We believe that this question of personality 
should be given serious consideration, as harmony 
is the strength and support of all institutions, and 
any lack of it between the inspector and the con- 
tractor, or between the inspector and the engineer, 
can only result in detriment to the work. 

SECOND. He should be a man who has a 
working knowledge of all materials to be used in 
the work, and be able to decide as to their fitness 
for the particular kind of work to be done. If any 
of the materials are to be obtained locally, such as 
gravel or stone, he should make frequent inspec- 
ions of the pit or quarry to see that material of 
inferior quality is not allowed to mix with material 
of proper quality in such proportions that it can 


* Paper delivered at Thirteenth Annual Road School, Purdue 
University, ° 


t County Surveyor, Wayne County, Indiana. 


PUBLIC 





237 







WORKS 


not be detected when considered as a whole. Where 
the source of supply for the material is too far 
from the work to permit of this kind of inspection, 
he should inspect as much of the material as may 
be possible at the unloading point. He should see 
that all materials are properly stored from the time 
of unloading to the time that they are actually ap- 
plied to the work, and at that time should see that 
all materials are in a satisfactory condition to com- 
ply fully with the specifications. 

THIRD. If the process of construction requires 
the mixture of materials, he should see that the ma- 
terials are mixed in the proportions specified, and 
that the equipment used is such that the materials 
are properly mixed. He should give careful at- 
tention to the application of either raw or mixed 
materials to see that it conforms in every way to 
the specifications, as well as the stakes set by the 
engineer. The inspector should be furnished with 
a set of blue prints together with the specifications 
and should assist the engineer in setting the final 
stakes for the improvement, so that he will be 
thoroughly familiar “with the plans and specifica- 
tions as well as the actual points from which the 
work is being laid out. As we feel that the grad- 
ing and drainage is of prime importance, the in- 
spector should give particular attention to this part 
of the work. 


So far we have been dealing with the requirements 
and duties of the inspector. We feel that the efficiency 
of our road inspection might be increased by a 
change in the method of handling some of the ques- 
tions which are sure to arise as the work progresses. 
The inspector should be made to feel that he has 
a real job and that the quality of the work depends 
largely on him. We think that the inspector some- 
times feels that he is appointed merely to comply 
with the law, and that anything that he may say or 
do will have little effect on the completed work. 
This feeling is aggravated by having the contrac- 
tor appeal directly to the engineer for a decision on 
any question which may arise between the contrac- 
tor and the inspector. We feel that this might well 
be corrected by the engineer announcing all his 
decisions through the inspector, and thus make him 
feel the responsibility of his work. We know that 
you are wondering where such an inspector can be 
found, but please remember that this is an ideal, 
and is to be approached as nearly as possible. We 
know that you are also thinking of the cost of se- 
curing such an inspector, and are ready to quote 
our present law on this subject. We freely admit 
that this can not be done under our present law, 
but if our present law does not provide for the 
best method, we should use such means as are in 
our power to secure the necessary legislation to pro- 
vide for the more efficient method. 

After the work has been inspected as outlined 
above we think that some mechanical device might 
be used to test the road surface. We would sug- 
gest that this be done by a device that would not 
only record the rough spots, but would also leave 
a mark, (such as a spot of whitewash), at each 
rough spot. 

To meet the requirements we have outlined, it 
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would ‘be necessary that the inspector have some 
engineering or contracting experience, and the rate 
of pay should be such that it will attract such a 
man. It must be remembered that this work will 
be of a more or less temporary nature and that the 
rate of pay will have to be relatively larger than for 
similar work of a permanent nature. 

The additional cost of construction which would 
result from the use of this method of inspection 
would be saved, at least in part, in the cost of main- 
tenance. Any saving of this kind would tend to 
reduce the general taxes which is an item worthy 
of our consideration at any and all times. It is not 
possible to show just what saving might be effected 
in this way, but we feel sure that a considerable 
part of the cost of maintenance might be avoided if 
a more careful inspection was made at the time of 
construction. Assuming that the average cost of con- 
struction of our roads of all types is $25,000 per 
mile, and that two months is about the average time 
required to complete a mile of road, the cost of in- 
spection under our present system would be about 
$180 per mile, or about 0.7 per cent of the total 
cost. 

Using the same assumption as to cost of con- 
struction and time required to complete, and the 
further assumption that an inspector such as we 
have outiined could be secured for a salary of $200 
per month, the cost of inspection under the system 
we have outlined would be $400 per mile, or about 
1.6 per cent of the total cost of the work. 

Some years ago, while in the employ of one of 
the larger railroad systems of the country, the 
writer was assigned to the work of inspecting piling 
which was being driven for use as temporary sup- 
ports for the old bridge while a new one was being 
built. We were required to keep a record of the 
kind of timber in each pile, the diameter at each 
end, the exact length, and the penetration resulting 
from the last three blows of the hammer from a 
given height of drop. A sketch was placed in the 
office files giving this information for each pile, in 
spite of the fact that within a year all of these piles 
were removed. ; 

At a later date the writer was assigned to the in- 
spection of certain steel appliances for the same rail- 
road system. This work included the inspection of 
the material as received at the factory, and the 
method of manufacture, as well as the finished 
product. 

Later, when employed in a small industrial fac- 
tory where the product contained two malleable 
castings which were purchased from a foundry not 
controlled by the factory, we found that it was re- 
quired that each casting have two test lugs which 
were cut off by an inspector to determine the quality 
of the material. 

In passing through one of the largest auto fac- 
tories at Detroit it was noticed that about one man 
in every ten or twelve wore a coat of distinctive 
style and material. Upon inquiry we were in- 
formed that these men were inspectors, and that it 
was considered necessary to have an inspector for 
each operation required for the construction of a 
car. 
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While it is not possible for us to quote the exact 
cost of these inspections or the relative cost as com- 
pared to the total cost of the items mentioned, we 
feel sure that the percentage is much greater than 
that of the country road inspection which we are 
proposing. If, in view of the keen competition in 
the industrial world and the necessity of meeting 
the dividend payments in the corporation world, it 
is felt that a rigid system of inspection is necessary, 
we should not hesitate to spend an equal or greater 
part of our public money for an adequate road in- 
spection. : 

There are always those who will say that a too 
rigid inspection reflects upon the integrity of the 
contractor, but we feel that the honest and con- 
scientious contractor will welcome any fair system 
of inspection and the loss of the unscrupulous con- 
tractor would not seriously interfere with the con- 
struction of good roads. 

As a summary of the entire discussion we would 
suggest the following: 

(1) Amend our road law so that we can pay the 
salary necessary to secure an efficient inspector. 

(2) Appoint an efficient and conscientious in- 
spector. 

(3) Handle the work in such a way that he will 
feel the importance of his work. 

We would like to say in closing that we think 
the inspection should continue after the road has 
been completed. We believe that the engineer 
should make inspections of the road from time to 
time so that any defects might be noted and such 
changes be made in the specifications or system of 
inspection as may be necessary to correct any de- 
fects which may be apparent. 





Sewage Treatment at Columbus, O. 

The sewage treatment plant of Columbus, O., 
was in operation only 129 days during 1926—a less 
number than in any previous year. The plant was 
not operated at all during January to March and 
October to December inclusive, and only one and 
one-half days in April and 5 days in September. 

The sprinkling filters began operation in April 
at the rate of 1.97 m.g.d. and increased this to a 
maximum of 3.43 in September. The mean rate for 
the season was 3.02 m.g.d., which is fifty percent 
higher than the dosage for which the filters were 
designed and 0.25 higher than was ever be- 
fore applied. The mean dosing period was 
59.5 minutes and the mean resting period 14.6 min- 
utes. During August, when the mean rate was 3.26 
m.g.d. (mean rate of dose 3.51 m.g.d.) the mean 
dosing period was 137.2 minutes and the mean rest- 
ing period 10.6 minutes. 


Paving With Gold 


In constructing a Colorado state highway between 
Denver and Colorado Springs, the contractor on 4 
five mile section used for his coarse aggregate rock 
from the ore dumps of the Cripple Creek gold ‘ield. 
It is stated that this material assayed at $1.50 pet 
ton and as about 2,000 tons of stone were use in 
each mile, there would be about $3,000 in go!.!, of 
$15,000 in the five mile stretch. 
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Recent Legal Decisions 


VILLAGE PROPERTY CANNOT BE GIVEN FOR PRI- 
VATE PURPOSE 


A municipality cannot, by statute, be authorized 
to raise funds in aid of a manufacturing enterprise 
and bonds issued by it for such a purpose are void, 
because the promotion of private manufacturing 
enterprises is not a public purpose. Village officers, 
the Wisconsin Supreme Court holds, Village of 
Suring v. Suring State Bank, 207 N. W. 944, have 
no power to give away the property of the village 
for a private purpose and their deed thereof is void. 





STATUTE AND BOND COVERING CLAIMS OF MA- 
TERIAL-MEN FURNISHING MATERIAL TO SUB- 
CONTRACTOR ON PUBLIC WORKS 

In determining the surety’s liability to third per- 
sons on a bond given for their benefit and to secure 
the faithful performance of a building contract as 
it relates to them, the contract and bond are to be 
read together. 

The North Carolina statute, Comp. St. § 2445, is 
similar to the federal statute on the subject, and pro- 
vides that ‘‘any laborer doing work on said building 
and materialman furnishing material therefor and 
used therein” shall have “the right to sue on said 
bond, the principal and sureties.” The federal stat- 
ute and bond thereunder have been held sufficient to 
cover claims of materialmen furnishing material and 
supplies to a subcontractor. The surety cannot 
complain of this holding, because he knows that the 
statute enters into and becomes a part of the under- 
taking. The acceptance by the materialman of a 
90-day trade acceptance due from the contractor, as 
a matter of business convenience, is not a bar to his 
right to recover on the bond. 

Where the general contractor agrees to provide 
“all the material and perform all the work” required 
for the erection of the building, and to “pay for all 
labor done on, and all material and supplies fur- 
nished for said work” these provisions, read in the 
light of the statute, look to the protection of those 
who furnish the labor and materials provided for in 
the contract, and not to the particular contract or en- 
gagement under which they are supplied. If the 
general contractor sees fit to let a portion of the 
work to a subcontractor, who employs labor and 
buys materials which are used to carry out and fulfil 
the engagement of the original contractor, the prin- 
cipal contractor is thereby furnished with the labor 
and materials for the fulfilment of his engagement 
as effectually as he would have been had he directly 
hired the labor or bought the materials. Standard 
Electric Time Co. v. Fidelity & Deposit Co. of 
Maryland, (N. Car.) 132 S. E. 808. 

lo the same effect was Independent Trust Co. v. 
Porter & Boyd (N. Car.) 132 S. E. 806, decided at 
the same time. 

The above would not apply to a public works con- 
tract bond taken before the statute was amended. 
February 17, 1923, where the contract did not re- 
quire the contractor to pay for labor and material, 
ani the bond was not conditioned for payment 
therefor, but to indemnify the obligee, such as a 


board of trustees or a board of education, Page 
Trust Co. v. Carolina Const. Co. (N. Car.) 132 S. 
E. 804; Ideal Brick Co. v. Gentry (N. Car.) 132 S. 
E. 800. 





LIABILITY OF MUNICIPALITIES SUPPLYING PUBLIC 
UTILITIES 
Municipalities supplying public utilities are to be 
onsidered just as are other public service corpora- 
tions similarly engaged, in relation to the Public 
Service Commission Law. Littleton v. Hagerstown, 
Maryland Court of Appeals, 132 Atl. 773. 





QUALITY OF PAVEMENT, MANNER OF DOING WORK 
AND TIME THEREFOR WITHIN DISCRETION 
OF MUNICIPALITY 

The Pennsylvania Supreme Court holds, City of 
Philadelphia v. Pennsylvania Salt Mfg. Co., 286 Pa. 
1, 132 Atl. 792, that the fact that the city paid for 
the paving of the street in front of other property 
abutting on the improvement does not amount to an 
unlawful discrimination. The right to assess by the 
front foot rule is a statutory one and is not de- 
pendent upon absolute uniformity throughout the 
city where conditions may require a different plan 
of pavement. 

A change in the character of the paving in front 
of an abutting owner’s property, thereby greatly in- 
creasing the cost, is usually a matter within the dis- 
cretion of the municipality. It is the city’s right to 
determine the quality of pavement, the manner of 
doing the work, the terms of the contract, etc., with- 
out consulting abutting owners. Conditions of traffic 
and the uses to which a street will probably be put 
must, in all cases, determine the nature of the pav- 
ing, and it may be more economical in the long run 
to expend a greater amount of money for the origi- 
nal paving, in this way eliminating the need for 
early repairs. 

The fact that on account of delay in the paving of 
the street there was a considerable increase in the 
cost by reason of the advance in price of labor, ma- 
terials, etc., is not a defense to an action for the cost 
of paving improvements, the time of doing the work 
being solely within the discretion of the municipal 
authorites. 





OBLIGATION ON MUNICIPALITY RETAINING CONTROL 
OF STREET UNDER CONSTRUCTION 

The Pennsylvania Supreme Court holds, Reichard 
v. Bangor Borough, 286 Pa. 25, 132 Atl. 803, that 
where, instead of turning a street over exclusively 
to a sewer contractor with the right to close it to 
public traffic during the period the construction work 
is progressing, the agreement with the municipality 
expressly stipulates that the contractor shall main- 
tain sidewalks and roadways in “satisfactory condi- 
tion,” which necessarily means to the proper borough 
authorities so as to cause a minimum of inconven- 
ience to the traveling public, an obligation is imposed 
on the municipality to see that the highway is main- 
tained in a reasonably safe condition for both pedes- 
trian and vehicular traffic. 
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NECESSITY FOR ACCEPTANCE OF STREETS, ETC., 


LAID OFF ON PLANT BY OWNER 
The North Carolina Supreme Court holds, Irwin 
v. McAden, 136 S. E. 368, that where an owner 
lays his land off into lots and streets with a view to 
making sales in reference to them, and causes a plat 
or map of the lots, streets, alleys, and parks to be 
registered, and executes deeds referring to the map 
as a part of the description, he thereby dedicates the 
streets, alleys and parks to the use of those who pur- 
chase the lots, and under some circumstances also 
for the use of.the public. The reason of the rule is 
the grantor induces purchasers to believe that the 
streets, alleys and parks will be kept open for their 
benefit; but the principle is equitable in its nature 
and is founded upon the idea that it would be at least 
unjust for the landowner to’ question or limit the 
right of his grantees to the privileges and easements 
expressly given or implied from his conduct. So far 
as the general public is concerned, the North Caro- 
lina courts hold, in accordance with the general rule, 
that a dedication is never complete until acceptance ; 
neither burdens nor benefits with attendant duties 
may be imposed upon the public unless in some way 
it has consented to assume them; and until accept- 
ance is established it should be termed a revocable 
offer of dedication. 





COMPENSATION FOR AUDIT OF TOWN’S BOOKS 


The North Carolina Supreme Court holds, Mason 
v. Town of Andrews, 133 S. E. 402, that a contract 
for a complete audit of a town’s books, no time for 
completion being specified, must be performed within 
a reasonable time. If there were mistakes and in- 
accuracies in the audit, the auditor would be entitled, 
under the contract, to the amount per diem as agreed 
upon for a reasonable time in making the audit less 
so much as it would take to reform the audit and 
make a complete audit in accordance with the con- 


tract. 





MUNICIPALITY HELD NOT LIABLE FOR ACCIDENT IN 
PARK SWIMMING POOL 

The Georgia Court of Appeals holds, Jones v. City 
of Atlanta, 133 S. E. 521, that a city was not liable 
for injuries to a bather sustained by striking an ob- 
struction when diving from a raft in a swimming 
pool in a park maintained by the city, although there 
was a nominal charge of 10 cents for the use of the 
pool, that not being sufficient to show that the city 
was maintaining the park for the purpose of raising 
revenue. 





RELATIONSHIP OF MASTER AND SERVANT DOES 
NOT EXIST BETWEEN CONTRACTOR AND A SUB- 
CONTRACTOR WHO IS AN “INDEPENDENT 
CONTRACTOR” 

The North Carolina Supreme: Court holds, Greer 
- vy. Callahan Const. Co., 130 S. E. 739, that the re- 
lationship of master and servant does not exist be- 
tween a contractor and subcontractor when the latter 
is an “independent contractor,” that is, one who ex- 
ercises an independent employment, contracts to do 
a piece of work according to his own judgment and 
methods, and without being subject to his employer 
except as to the results of the work, and who has the 
right to employ and direct the action of the work- 
men independently of such employer and freed from 
any superior authority in him to say how the specified 
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work shall be done or what the laborers shall do as 
it progresses. 





ASSOCIATION BY-LAW REQUIRING DUES BASED ON 
PERCENTAGE OF PUBLIC WORKS CONTRACTS 
HELD INVALID 

The Kentucky Court of Appeals holds, Kentucky 
Association of Highway Contractors v. Williams, 
280 S. W. 937, that a by-law of a contractor’s asso- 
ciation requiring members to pay dues based on a 
percentage of contracts secured by the member for 
federal, state and county highway work was void as 
against public policy, creating’a stimulus to increase 
bids on a public contract to recoup the bidder. 





ADJACENT OWNERS SEEKING INJUNCTION AGAINST 
PUBLIC PLAYGROUND MUST SHOW SPECIAL 
DAMAGE 

In a suit to enjoin a municipality from closing 
certain streets and converting portions thereof, to- 
gether with certain adjacent lots, owned by the mu- 
nicipality, into a public park, playground and athletic 
field, the Virginia Supreme Court of Appeals holds, 
City of Lynchburg v. Peters, 133 S. E. 674, that a 
mere allegation that the complainants, adjacent lot 
owners, would suffer irreparable injury therefrom 
without showing any special or peculiar damage as 
distinguished from that sustained by the public at 
large, was not sufficient. 





MATERIALS AND LABOR COVERED BY HIGHWAY 
CONTRACTORS’ BONDS 

The Virginia Supreme Court of Appeals holds, 
Fidelity Deposit Co. of Maryland v. Bailey-Spencer 
Hardware Co., 133 S. E. 799, that a highway con- 
tractor’s bond, guaranteeing payment for “all ma- 
terials, equipment, teams and labor” furnished in the 
construction included explosives and hardware neces- 
sarily and usually incident to road construction work, 
such as mule shoes and nails, machine bolts, washers, 
wrenches, halters, harness, leather, grease, soap, 
shovels, pick handles, etc. 

The North Carolina Supreme Court, Chappell v. 
National Surety Co., 133 S. E. 21, holds that such a 
bond covers feed consumed by the contractor’s teams. 

It also covers the board of men actually engaged 
in the construction work. Fidelity & Deposit Co. v. 
Bailey (Va.), 133 S. E. 797, and the services of a 
superintendent of the work. Fidelity & Deposit Co. 
v. Mason (Va.), 133 S. E. 793. 





LIABILITY OF PRINCIPAL CONTRACTOR TO SUB- 
CONTRACTOR'S EMPLOYEE 

The North Carolina Supreme Court holds, Greer 
v. Callahan Construction Co., 190 N. C. 632, that the 
contractor for the construction of a public highway 
for the highway commissioners of a county, having 
undertaken the work with the knowledge that blast- 
ing by dynamite was necessary in its performance, 1s 
not: relieved from liability to a laborer who is 1- 
jured while engaged in the work with the dangerous 
instrumentality contemplated and necessary, because 
the laborer was an employee of an independent con- 
tractor who, under contract with the principal con- 
tractor, undertook the construction of a portion of 
the highway in accordance with the original contract. 
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NEWS OF THE SOCIETIES 





June 4-6—CONFERENCE OF STATE 
SANITARY ENGINEERS. Annual 
—o at Chicago, Ill. 

une 6-8—AMERICAN ASSOCIATION 

or ENGINEERS. Annual convention at 
“ — 

— NATIONAL ELECTRIC 

LIGHT SSSOCIATION, Annual conven- 

tion and exhibition at Atlantic City, N. J. 

June 6-11 — AMERICAN WATER 
WORKS ASSOCIATION. 47th annual 
convention at Chicago, IIl. 

June 6-11—U. S. GOOD ROADS ASSO- 
CIATION. Annual meeting at Savan- 
= Ga. 

e 13—CANADIAN PUBLIC HEALTH 
ASSOCIATION, Annual meeting at To- 
ronto, Can. 

June 20-24—AMERICAN SOCIETY FOR 
TESTING MATERIALS. Annual meeting 
at French Lick, Ind. 

June 27-30—SOCIETY FOR THE. PRO- 
MOTION OF ENGINEERING EDUCA- 
TION. Annual meeting at Oreno, Me. 
Aug. 16-1I9—INTERNATIONAL ASSO- 
CIATION OF MUNICIPAL ELECTRIC- 
IANS. Annual convention at Salt Lake 

City, Utah. 

September—CITY MANAGERS AS- 
SOCIATION. Fourteenth annual con- 
vention, Dubuque, Ia. 

October 3—AMERICAN ASSOCIA- 
TION OF STATE HIGHWAY OFFI- 
CIALS: Annual meeting at Denver, 
Colo. 

Oct. 17-21—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual con- 
vention at Columbus, O. 

Nov. 7-9—NORTH CAROLINA SEC- 
TION, AMERICAN WATER WORKS 
ASSOCIATION. Annual meeting at 
Durham, N. C. 


Nov. 14-18—AMERICAN SOCIETY FOR 
MUNICIPAL IMPROVEMENTS.  Thirty- 


third annual convention at Dallas, Tex. 
Nov. 28-Dee. 2—ASPHALT PAVING 
CONFERENCE. Sixth annual confer- 
ence at Atlanta, Ga. 
Jan, 9-14—AMERICAN ROAD BUILD- 
ERS’ ASSOCIATION. Annual conven- 
tion and road show at Cleveland, O. 





SOUTHEASTERN WATER AND LIGHT 
ASSOCIATION 


The annual convention of the South- 
eastern Water and Light Association was 
held at Jackson, Miss., April 26-28, E. 
O. Sweet of Birmingham was re-elected 
president and W. F. Steiglitz of Colum- 
bia, S. C., secretary. Vice-presidents 
were elected for each state as follows: 
Mississippi, E. M. Foster, of Green- 
ville; Tennessee, A. F. Parzelius, of 
Chattanooga; Alabama, Robert L. Tot- 
ten, of Birmingham; South Carolina, H. 
W. Schumpert, of Newberry; Georgia, 
W. W. Hunter, of Augusta; Florida, 
H. R. McKain, of Jacksonville; North 
Carolina, H. A. Lily, of Baden. Selec- 
tion of next year’s convention city was 
deferred until announcement by _ the 
American Waterworks Association of 
its choice, Atlanta and Palm Beach be- 
ing under consideration. Should the city 
selected come within the territory of the 
Southeastern Association, a joint session 
will be held. 





AMERICAN SOCIETY FOR TESTING 
MATERIALS 


The thirtieth annual meeting of the 
A. S. T. M. will be held at French Lick, 
Ind., June 20-24. Officers for the com- 
ing year have been nominated as follows: 
President, H. F. Moore, professor of 
engineering materials, University of IIli- 
nois, Urbana, Ill.; vice-president, T. D. 
Lynch, manager, materials and process 
engineering department, Westinghouse 


Electric and Manufacturing Co., East 
Pittsburgh, Pa.; executive committee, 
F. O. Clements, director of research, 


General Motors Corporation, Detroit, 
Mich.; W. H. Klein, general superin- 
tendent, Dixie Portland Cement Co., 


Richard City, Tenn.; F. C. Langenberg, 
metallurgist, Watertown Arsenal, and 
metallurgist, Climax Molybdenum Co., 
New York City, and F. N. Speller, 
metallurgical engineer, National Tube 
Co., Pittsburgh, Pa. 





AMERICAN ROAD BUILDERS’ 
ASSOCIATION 


Prizes for essays by college students 
on “Benefit to a Nation by Improved 
Highways” have been awarded by the 
Association as follows: Tirst prize, S. 
A. Lesniewski, De Pauw University; 
second, John R. Shepler, Harvard Uni- 
versity; third, Reginald F. Jacobs, Mass- 
achusetts Institute of Technology; 
fourth, Roland Maulhauser, Cleveland, 
O.; fourth, Angus ‘Tresidder, Cornell 
University; fifth, Charles Fitzgerald, 
Chicago; sixth, H. H. Rogers, Raleigh, 
m © 





AMERICAN WATERWORKS ASSOCIA- 
TION, FLORIDA SECTION 


The first annual meeting of this section 
was held at Hollywood and West Palm 
Beach, April 12 and 13, with about 70 
present. Among the papers presented 
were: “Construction and Operation of the 
New Ft. Pierce Filter Plant,” by F. P. 
Larmon, designing engineer, which was 
discussed by W. Austin Smith, city man- 
ager of Ft. Pierce; “Value of Well Rec- 
ords,” by Herman Gunter, state geologist, 
discussed by H. C. Gray, Gray Artesian 
Well Co.; and a paper and demonstration 
by Charles H. Eastwood, Wallace & 
Tiernan Co., on “The Sterilization of 
Water Mains.” This paper was discussed 
by F. W. Lane. At the afternoon session, 
the papers included “Water Supply Sur- 
veys,” which related especially to a re- 
cent survey made at Jacksonville, Fla., by 
Maicolm Pirnie, of Hazen & Whipple, 
West Palm Beach. This paper was dis- 
cussed by Alex. Taylor. Paul De Moya, 
superintendent of the Stuart, Fla., plant, 
read a paper on “Iron Removal,” which 
was discussed by Malcolm Pirnie. 

A manufacturers’ banquet in the eve- 
ning was well attended. The second day 
was devoted to a trip by bus to Ft. 
Lauderdale and West Palm Beach and 
the inspection of new plants at those 
places. Orlando was chosen for the meet- 
ing place in 1928. 





AMERICAN WATERWORKS 
ASSOCIATION 
The 47th annual convention of this 
association will be held at the Hotel 

Sherman, Chicago, Ill., June 6 to 11. 

The program of the meeting, follow- 

ing registration Monday morning, is as 

follows: 

Monday.—2:30: Round table discussiun in 
Ba!l Reom; 2:30: Meeting of Committee on 
Standard Methods of Water Analysis: 4:30: 
Meeting of Standardization Council; 9:00: Re- 
ception and dance. 


Tuesday.—9:30: Opening of convention: an- 
nouncement of officers and trustees elected for 
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1927-28; reports of secretary, treasurer, and 
executive committee: action on budget; award 
of John M. Diven Memorial Medal; report of 
Standardization Council; uality of Bs 
and Industrial Development,” by W. D. Col- 


lins. 

2:30: “Restoration of Water Service in Miami 
following the Hurricane,” by H. H. Hyman; 
“The Underwriters’ Laboratory and Water- 
works Equipment,” by Dana Pierce; “The Chi- 
cago Avenue Tunnel Construction Methods,” 
illustrated, by John S. Dean; “Chlorination 
Control in Chicago,” by A. E. Gorman; * *The 
New Water Supply of Amarillo, Texas,” illus- 
trated, by Wynkoop Keersted. Election of 
members of nominating committee. 

8:30: Address of welcome by Mayor Thomp- 
son; address by R. W. Wolfe, Commissioner 
of Public Improvements ot Chicago; “‘Program 
of Improvement of Water Service in Chicago,” 
illustrated. 

Wednesday.—9:00 (Ball Room): 
a of Chicago Waterworks,” illustrated, 

by J. B. Eddy; “Public Relations,” by Dana 
Pierce; “Legal Decisions Affecting the Finane- 
ing of Water Utilities,” by Cecil F. Elmes; 
Progress Report of Committee on Private Fire 
Protection Services, Nicholas S. Hill, Jr., 
chairman; “Duplex Filter Bottoms,” by F. B. 
Leopold. 

9:30 (Louis XVI Room): Conference on Boiler 
Feed Water Studies; Progress Report, Shep- 
pard T. Powell, chairman; “Priming and Foam- 
ing of Boiler Waters,” by C. W. Foulk; “Boiler 
Feed Water Treatment from a Manufacturer’s 
Standpoint,” by J. B. Romer; “Zeolite Water 
Treatment in a Large Central Heating Plant,” 
by A. H. White, J. H. Walker, E. P. Patridge. 

2:00 (Ball Room): “Compensation of Execu- 
tive and Technical Forces Employed in Water 
Works and Other Utilities,” by William W. 
Brush; “The New Water Works Plant at 
Spartanburg, S. C.,” by H. F. Weideman; 
“Application of Machines for Water Consum- 
ers’ Accounting Problems,” by D. C. Grobbel; 
wees of Mai as ~ 4 Pipe Line at Utica, 

2:00 (Lous XVI Roun): “The Value of Boiler 
Water Treatment to the Mechanical Depart- 
ment,” by J. F. Raps; “‘Water Treatment from 
the Standpoint of Railroad Efficiency,” by E. 
M. Grime; “Treatment of Locomotive Feed 
Waiter from the Chemical Standpoint,” by 
M. Barr. 

4:00: Boat ride on Lake Michigan. 

6:45: D nner of water purification division. 

9:30: Smoker, Ball Room. 

Thursday.—9:30 (Ball Room): Symposium on 
Well Water Recessions ; “Geological Features 
of Northern Illinois in Relation to Underground 
Water Resources,” illustrated, by M. M. 
Leighton; “‘Application to Iowa,” by James H. 
Lees; ‘Application to Wisconsin,” by Leon 
Smith; “Application to Indiana,” by Charles 
Brossman; “Sanitary Safeguards in Develop- 
ment of Ground Water Supplies,”’ by W . Scott 
Johnson; “Analysis and Tests for Capacity of 
Water Supplies from Sand and Gravel Forma- 
tions,” by W. G. Kirchoffer. 

9:30 (Louis XVI Room) : ‘Notes on Decolor- 
ization of Soft Waters,” illustrated, by Robert 
Spurr Weston; “Sodium Aluminate Solution as 
an Adjunct to Alum Coagulation,” by C. H. 


“Distribution 


Christman; “Studies of Double Coagulation at 
C ncinnati,” by Clarence Bahlman; “New De- 
velopments in Water Softening,” by 


“Pre-sedimentation and Basin Deten- 
Louis,” illustrated by John D. 


2:00 (Ball Room): “The New Miami, Fia., 
Water Softening Plant,” by L. R. Howson; 
“Recent Developments in Control of Electroly- 
ss,” by E. E. Minor; “Experiences With 
Goose-Necks or Service Connections of Lead, 
Wrought Iron and Copper,” by Emil Nuebling; 
Progress Renort of Committee on Steel Stand- 
pipes and Water Towers, J. E. Gibson, chair- 
man, 

2:00 (Louis XVI Room): “Some Operating 
Problems in Connection With Purification of 
Lake Michigan Waters,” by Paul Hausen; 
“The Extension of Aeration in Water Purifica- 
tion,” by W. S. Mahlie; “A Review of Differ- 
ent al Methods for the Coli-Aerogenes Group of 
Bacteria,” illustrated, by S. A. Koser; “The 
Study of the Significance of the Test of 
Capillarity of a Sand as a Measure of its 
Permeability,” by R. G. Tyler; “The Gwaphic 
Presentation of Analytical Data, and a Novel 
Method of Reporting Such Data by Means 
of Graphs and Charts,” by A. J. Authenreith. 

Friday—9:30 (Ball Room): “Modern Pumping 
Station Design and Its Probable Future Devel- 
opment,” by A. L. Mullergren; “Present-Day 
Tendency to Use Electric Pumps as Stand- 
bys in Steam Operated Stations,” by D. E. 
Davis; “Water Hammer, Its Cause and Con- 
trol,” illustrated, by L. D. Gayton; “Protec- 
tion of Sub- Surface Structures Against Freez- 
ing,” illustrated, by . . Bleich; “The 
Graphic Water Level Recorder—An Aid to 
More Efficient Operation of Reservoirs and Fil- 
ter Plants,” by G. C. Covert. 

9:30 (Louis XVI Room): Symposium on Tastes 
and Odors. “Cooperative State Control of 
Phenol Wastes Pollution on the Ohio River 
Watershed,” by E. S. Tisdale; “Progress in 


Hoover; 
tion at St. 
Fleming. 
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Control of O/l Pollution,” by Almon L. Fales; 
“Some Quantitative Studies of Phenols in 
Water Supplies,” by Wellington Donaldson and 
W. Furman; “Recent Improvements in 
the Art of Pre-’ and Super-Chlorination,” by 
L. H. Enslow; Progress Repost of Committee 
on Standard Methods of Water Analysis, Jack 
J. Hinman, Jr., chairman. 
2:00 (Ball Room): “The Story of Chlorine,” 
illustrated, by R aldw.n; “Sedimentation 
Studies of Turbid American River Waters,” 
by A. W. Bull and G. M. Darby; “Recent 
Developments in Water Pipe,” il'ustrated, by 
R. R. Silver; “Seven Years’ Observation on 
Slow Sand and Mechanical Filtration at To- 
ronto,” by A. U. Sanderson; Progress Report 
of Committee on Purification Plant Loadings, 
H. W. Streeter, chairman. 

2:00 (Louis XVI Room): Round table discus- 
sion. 

Saturday—9:00 (Ball Room): Meeting to dis- 
cuss the subject of a proper outlet for papers 
on sewage research and sewage treatment plant 
operation. 


LIST OF FIRMS WHO HAVE MADE 
APPLICATION FOR EXHIBIT 
SPACE 


National Water Main Cleanin 

U. S. Cast Iron Pipe and =. Co. 

R. D. Wood & Co. 

The Leadite Company 

Gamon Meter Company + 

LaMotte Chemical Products Co. 

The A. P. Smith Mfg. Co. 

The Federal Meter Corp. 

The Central Foundry Co. 

Mueller Co. 

Simplex Valve & Meter Co. 

W. P. Taylor Company 

~~ Jersey Pipe Company 

f Cook, Inc. 

The Kennedy Valve Mig. Co. 

W. & L. E. Gurley 

Sullivan Machinery Company. 

Wallace & Tiernan Co., Inc. 

National Tube Company. 

Chicago Bridge & Iron Works. 

Michigan Valve & Foundry Co. 

The Pitometer Company 

Ross Valve Mfg. Co., Inc. 

De Laval Steam Turbine Co. 

R. W. Cramer & Company, Inc. 

Lead Lined Iron + Company 

Vogt Brothers Mfg. Co. 

Layne -& ‘Bowler. Mfg. Company 

Builders Iron Foundry Co 

National. Meter Company 

Rensselaer Valve Co. 

Badger Meter Mfg. Co. 

Traverse City Iron Works 

American Well Works 

The Ludlow Valve Mfg. Co. 

Birch Manufacturing Co. 

Barber-Greene Company 

McWane Cast Iron Pipe Co. 

Waterous Fire Engine Works 

Eddy Valve Co. 

Hays Manufacturing Co. 

Hersey Manufacturing Co. 

Pittsburgh Des Moines Steel Co. 

Lock Joint Pipe Co. 

Joseph Dixon Crucible Company 

Pittsburgh Testing Laboratory 

Automatic Cone Valve Co. 

H. W. Clark Co. : 

Worthington Pump & Machinery Corp. 

Edward E. Johnson, Inc. 

American Cast Iron Pipe Co. 

Hydraulic Development Co. 

The Fred W. Hanks Company 

Ohio Varnish Co. 

William H. Cater 

Neptune Meter Co. 

Thomson Meter Corp. 

Geo. H. Sne'l 

Iowa Valve Co. 

qaere G. Pollard Co., Inc. 
son Manufacturing Corp. 

Burroughs Adding Machine Co. 

United States Silica Co. 

F. B. Leopold Co., Inc. 

Pittsburgh Equitable Meter Co. 

Penstock Construction Co. 

Petroleum Iron Works Co. 

International Filter Co. 

Union Water Meter Co. 

Buffalo Meter Co. 





NEW YORK SECTION, AMERICAN 
WATER WORKS ASSOCIATION 
The New York section of the A. W. 
W. A. held a meeting May 5 and 6 at 
Oswego, N. Y., with an attendance of 
nearly one hundred. Papers- at the 
Thursday session included “Water Works 
Accounting,” by F. C. Hopkins, of the 
Consolidated Water Co., Utica; “Elec- 
trifying Auburn’s Pumping Station,” by 
A. J. Adams, superintendent, and “Ex- 
periences with Severance of Polluted 
Auxiliary Fire Lines,” by C. A. Holm- 
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quist, state board of health, read by A. F. 
Bedell, assistant engineer. Friday’s pa- 
pers included “Oswego’s Lake Intake 
Troubles” by William McCaffrey, su- 
perintendent; “The Buffalo Filtration 
Plant,” by Geo. C. Andrews, in charge, 
and “Water Services,” by J. W. Acker- 
man, city manager of Watertown. 





DETROIT ENGINEERING SOCIETY 

This society on April 16th elected the 
following officers: President, Wm. F. 
Zabriskie; vice-presidents, Chas. J. Peck 
and J. P. Hallihan; secretary-treasurer, 
F, A. Kimmich. 





CONFERENCE OF STATE SANITARY 
ENGINEERS 

The eighth annual conference of State 
Sanitary Engineers will be held at the 
Hotel Sherman, Chicago, IIl., June 4-6. 
The Saturday morning session will be 
given over largely to committee reports 
and business. In the afternoon there will 
be, in addition to committee reports, dis- 
cussions on the use of sodium aluminate 
in water purification, and on the stand- 
ardization of chlorine tank valve con- 
nections. Sessions will be resumed Mon- 
day morning with committee reports on 
milk sanitation, pumps and sewage treat- 
ment, and round table discussions on 
wells. At the afternoon meeting com- 
mittee reports will be presented on camp 
sanitation, ventilation, real estate develop- 
ment sanitation, and shellfish, and there 
will be discussions on the retardation of 
chlorine reaction in water and on gar- 
bage disposal. 








PERSONALS 





George H. Ferguson has been appointed 
Chief Sanitary Engineer for the Prov- 
inces of Quebec and Ontario by the 
Canadian Department of Health. 

R. A. Thompson, Dallas, Tex., Con- 
sulting Engineer, has been appointed en- 
gineer of the Texas State Highway 
Commission. Mr. Thompson has had ex- 
tensive engineering experience in various 
lines of work. 

Russell S. Greenman has resigned as 
Senior Assistant Engineer, office of the 
State Engineer of New York, and has 
opened an office in Albany for the prac- 
tice of concrete engineering, with labora- 
tory facilities for testing and inspection. 

R. Platt Boyd, a former State High- 
way Commissioner of Alabama, has been 
elected secretary of the Alabama branch, 
Associated General Contractors. 

Henry F. Meryweather, for 20 years 


“an engineer of the Board of Public 


Works of Denver, Colo., and for a time 
its city engineer, died April 16, aged 77 
years. 

William M. Acheson, formerly division 
engineer of the highway commission of 
the Dept. of Public Works of Syracuse, 
N. Y., has been appointed chief of the 
engineering division of the Dept. of 
Public Works of New York State. 

John Ericson, city engineer of Chicago 
for most of the time since 1897, died 
April 16, aged 69 years. 

Mike Roseberry, president of the 
Kansas Engineers’ Association and 
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former county engineer of Sedgewick 
Co., Kansas, has been employed as the 
first city manager of Newton, Kans. 

William H. Connell has resigned as 
engineering executive of the Pennsyl- 
vania State Highway Department, a 
position which he held for four years. 

Samuel Eckels, formerly assistant di- 
rector, department of public works of 
Allegheny County, Pa., has been ap- 
pointed to the position resigned by Mr. 
Connell, to which the title of deputy sec- 
retary has been given. 

J. W. Turner has resigned as city 
engineer of Lake Wales, Fla. 

J. S. Whitehurst, formerly assistant 
city engineer of Lake Wales, Fla., has 
been appointed city engineer. 

Ray Dunlap, formerly division engi- 
neer of the Missouri State Highway 
Commission, has been appointed engineer 
in charge of the Bureau of Construction. 

Andrew F. Eschenfelder, formerly as- 

sistant engineer bureau of construction, 
Essex County, New Jersey, has been ap- 
pointed borough engineer of Glen Ridge, 
N. J. 
Herbert W. Yeo, formerly county sur- 
veyor of Dona Ana County, New Mex- 
ico, has been appointed state engineer cf 
New Mexico. 

R. W. Orebaugh, formerly city en- 
gineer of Manatee, Fla., has been ap- 
pointed resident engineer on road work 
for the State Highway Dept. of Ver- 
mont. 

Francis Steeno has been appointed city 
engineer of Green Bay, Wis. 

W. B. Hall has been appointed city 
engineer of Oconto, Wis. 





CIVIL SERVICE EXAMI- 








NATIONS 
Transitman: Applications received to 
June 14. To fill vacancies in Forest 


Service and other positions requiring 
similar qualifications. Entrance salary, 
$1,680 a year. Duties consist of making 
boundary surveys under supervision, as- 
sisting with computations, preparation of 
maps and descriptions, and related work. 
Competitors will not be required to re- 
port for examination, but will be rated 
on their education, experience and fit- 
ness. 








—_— 


MUNICIPAL AND OTHER 
PUBLIC REPORTS 





Stream Pollution and Sewage Dis- 
posal. Engineering Extension Depart- 
ment, Iowa State College, Ames, Ia. 32 
pages. Ill. Contains the following pa- 
pers: Recent Progress in Sewage Dis- 
posal and Stream Pollution, by J. W- 
Mendelsohn ; Iowa’s Water Supply Prob- 
lem in its Relation to Sewage Disposal, 
by H. V. Pederson; the Disposal of 
Trade Sewage, by C. H Currie; Stream 
Pollution and Its Effects, by N. T. 
Veach, Jr. These papers were presented 
at the 8th Conference on Sewege Treat- 


ment. 
(Continued on page 52) 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 


PROTECTAR FOR CONCRETE 
The Barrett Co., New York, N. Y., 
has recently devéloped “Protectar,” a 
specially prepared tar of such consistency 
and penetrative power that, it is stated, it 
enters readily into the outer layer of 
the concrete and, when sealed, protects 
it against the entrance of any other 
material. It may be used on either new 
or old concrete. The surface of the 


pelling and operating shovel, crane, or 
trencher on the market. Standard 
bucket width is 24 inches, but slightly 
narrower or wider buckets can be fur- 
nished. The bucket dumps by inverting. 





BROWN ELECTRIC FLOW METERS 
The Brown Instrument Co., Philadel- 
phia, Pa., manufactures the Brown 
electric flow meters for the measure- 
ment of fluids in 











motion. The elec- 
trical principle used 
is that of the self- 
balancing  induc- 
tance bridge, the 
application of 
which to meters is 
claimed to be an 
exclusive Brown 
development. The 
flow of the fluid 
through an orifice 
produces a differ- 
ence in pressure at 








two pressure taps 


4” CYLINDER. 1-2-4 4” CYLINDER. 1-2-4 ae 
CONCRETE, 4 COATS CONCRETE. IM- which difference is 
PROTECTAR PRIME. MERSED IN PROTEC- transmitted to mer- 


1 COAT PROTECTAR 


TAR PRIME FOR 1% 
SEAL. HOURS 


cury contained in 


AND GIVEN 


SEAL COAT OF PRO- the manometer. 
TECTAR SEAL. The greater the 
flow, the greater 


concrete should clean. Application may 
be by brush, spray nozzle or immersion. 

Well made concrete, it is claimed, will 
absorb several paint coats of Protectar. 
Total immersion of the concrete in the 
tar for a period of an hour is consid- 
ered the equivalent of 6 paint coats. The 
depth of penetration is said to vary from 
one-sixteenth to three-eighths of an inch 
or more. 

The method of application is as fol- 
lows: The surface to be treated is 
cleaned, and the “Protectar Prime” ap- 
plied until no more can be absorbed— 
usually 4 to 10 coats. After the final 
priming coat has been absorbed, “Pro- 
tectar Seal Coat” is used. About one- 
fourth gallon per square yard of prim- 
ing coat and one-eighth to one-tenth gal- 
lon of seal coat are used. 

Protectar is not intended to take the 
place of membrane waterproofing. 





TRENCH ATTACHMENT FOR BAY 
CITY TRACTOR SHOVEL 


The Bay City Dredge Works, Bay 
City, Mich., have just announced a trench 
attachment so designed that it can be 
attached to any Bay City Tractor Shovel. 
This attachment consists of an extension 
mast, boom and trencher bucket, and will 
dig to a depth of eleven or twelve feet, 
being suitable for basement excavation 
and water and sewer trenching. The 
machine has three speeds, the fastest 3%4 
miles per hour. It is one-man operated 
and equipped with full-crawler mount- 
Ings, so that the bearing pressure is 5%4 
Pounds per square inch. The McCor- 
mick-Deering tractor is used. This 
machine is designed for speed operation 
and is claimed to be the fastest pro- 


the difference in the pressure. 
Brown electric flow meters are of 


especial value in water works service, 
since water distribution, even in 


most 





oe 


distant sections, can be measured ac- 
curately, and flow at any desired points 
indicated, recorded and integrated. They 
are valuable for use in filter plants in 


BAY CITY 16 B 4 YD. TRACTOR SHOVEL WITH 
TRENCH ATTACHMENT. 


checking the amount of raw water used 
and the filtered water from each unit. 
Many types of meters are made for other 
fields of work, as in gas plants, and in 
general industrial service. 

This company also manufactures the 
Brown Pyrometer, which is designed es- 
pecially for use with asphalt plants. 





MONARCH MODEL “H” TRACTOR. 

Monarch Tractors Corporation, Spring- 
field, Ill., has announced a new 6-ton 
tractor known as the model “H,” which 
differs somewhat in appearance from 
other types of tractors, having excep- 
tionally long track members, the body of 
the tractor is low, and the steering wheel 
and column are of the truck type. 

This new tractor is powered by a 
4-cylinder Stearns-Monarch motor, with 
5%-inch bore and 6%-inch stroke, devel- 
oping 60 horsepower. The crank shaft 
is 274 inches in diameter, with extra 
large bearings. The transmission pro- 
vides 3 speeds forward, 1.86, 2.82, and 
4.07, and one reverse, 3.26, but the gear 
ratio can be changed by installing larger 
transmission sprockets. Steering clutches 
are of the multiple disc type, and are 
outside of the transmission case, allow- 
ing easy adjustment. 

Power from the transmission is de- 
livered to the track drive through two 
Baldwin roller type chains, of 2%4-inch 
pitch, with links of special alloy steel. 
The chains are short and operate on 
alloy steel sprockets 
with cut teeth, heat 
treated and hardened. 
All of the track 
sprockets are of ring 
jgear type, with the 
sprocket rings bolted 
onto steel hubs. The 
track drive sprocket 
and the front sprocket 
rings are interchange- 
able. The rear chain 
sprocket and the track 
drive sprocket are 
both mounted on and 
oscillate with the 
track unit, which contributes to the 
flexibility and proper oscillation of the 
tracks and is made possible by use of 
chain drive. 











MONARCH MODEL H TRACTOR. 
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Special attention is called to the fact 
that this truck is built with a track link 
comprising a single drop forging. The 
shoe, rails, and the driving lugs are all 
forged integral, and being machined and 
carefully heat-treated there is provided 
a degree of durability and an assurance 
of long mileage which, it is stated, have 
not been obtainable in other forms of 
construction. 

An exclusive Monarch feature is the 
complete electric starting outfit. In 
connection with the electric starter, a 
full electric lighting outfit is provided. 
The equipment also includes a canopy 
top over the operator’s seat, metal guard 
for the front of the radiator, fenders 
and tools. 





CARR ROAD FORMS. 

The Lakewood Engineering Company, 
Cleveland, Ohio, manufacturer of the 
Carr Road Form, announces that this 
form is now provided with four stake 
pockets per 12-foot section. High car- 
bon steel stakes, 7/8 inches in diameter, 
are used. The form is locked to the 
stakes by simple key wedge. 

This improved method of staking, to- 
gether with the round top, wedge lock 
joint, and 12-foot section are the special 
features of this form. 













P. & H. HOEK WITH GOOSE-NECK 
BOOM 


Harnischfeger Corporation, Milwau- 
kee, Wis., announces a trench hoe with 
goose-neck boom. This improved hoe is 
one of eight attachments usable on ma- 
chines manufactured by this firm. The 
goose-neck boom permits digging to a 
greater depth than is possible with the 
straight type of boom. The model 700, 
illustrated, will dig, it is stated, to a 
depth of 24 feet and has a working 
reach of 36% feet. Harnischfeger Cor- 
poration is equipping the l-yard and 1%- 
yard machines with the goose-neck boom. 
Trenches from 38 to 52 inches wide can 
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be cut, and wider trenches by shifting 
the dipper. The dipper used can be 
dumped from the front or bottom, and 
the dipper floor is provided with a special 
patented locking device. 





FOOTE 6-CYLINDER PAVER. 

The Foote Co., Inc., Nunda, N. Y., 
now supplies 6-cylinder engines as stand- 
ard equipment on all paving mixers. 
The 6-cylinder en- 
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mounted in suction or pressure pipes, 
horizontally, vertically, or slanting, with 
head upright or sideways. It is claimed 
to give accurate measurements on flows 
above about one-half foot per second, 
with a loss of head about equal to the 
friction loss through 25 feet of pipes of 
the same size. Additional advantages 
claimed are low first cost, simple and 
sturdy construction, resulting in ability 





gine used on the 
Foote pavers has 
been developed 
especially for 
heavy duty in in- 
dustrial use. It is 
designed and built 














by the Continental 
Motors Company, 
of Detroit, Mich., 
and is made espec- 
ially for heavy load continuous operation. 
Particular attention has been given to 
making it reliable and easy to maintain. 
It is known as type 8-B, and is rated at 
53 H.P. 

In accordance with best practice the 



















CARR ROAD FORM 


engine is radiator cooled, since it has 
heen found that only by this method can 
the average gasoline engine be kept at 
the proper temperature for delivering 
full power in all kinds of weather. An 
air cleaner is also provided, which elim- 
inates much of the dust and dirt tend:ng 
to accumulate in and on the engine. 





SPARLING MAIN LINE METERS 
R. W. Sparling, Los Angeles, Calif., 
manufactures the Sparling Main Lire 
Meters, which are made in all even pipe 
sizes from 2 to 24-inch, with registration 
either in gallons or cubic 


BLAW KNOX 5-TON TRUCK TURNTABLE 
MOUNTED ON WHEELS. 


to withstand long, hard usage, ease of 
installation, and protection of all work- 
ing parts. 





BLAW-KNOX PORTABLE TURNTABLE 

The Blaw-Knox Co., Pittsburgh, Pa., 
has made provision on Blaw-Knox turn- 
tables for the attachment of wheels, thus 
solving the problem of portability. The 
wheels can be attached in a few minutes 
by jacking up the turntable, and it is 
then possible to move it over soft sub- 
grade, or transport it from place to place. 





GURLEY LIGHTWEIGHT TRANSIT 
W. & L. E. Gurley, Troy, N. Y., has 
announced a new light mountain transit 
which weighs only 9 pounds. Except in 
weight, this transit, known as No. 92-L, 
is the same as the No. 90 mountain tran- 
sit. By extending the use of light alloy 
metals, the weight has been reduced, it is 
stated, without any change in size, qual- 
ity, or general appearance. The 92-L 
has an 8%-inch telescope of 19 power 
and a 4-inch needle. 





THE GENERAL EXCAVATOR 
The General Excavator, manufactured 


by the General Excavator Co., Marion, 
O., is a one-half yard power shovel, con- 
vertible in the field to crane, drag-line, 
trencher, ditcher, skimmer or back filler. 
The conversion is merely a matter of 





feet. This meter is in- 
stalled by cutting a hole 
in top of the pipe and 
bolting on the meter 
saddle. It may _ be 














MODEL 
GOOSE-NECK BOOM. 





Pr. & H. 


700 TRENCH HOE WITH 
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SPARLING MAIN LINE METER. 
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35,000 Lbs. 





Experience Built This Shovel 


HE Bear Cat has been built up from 24,000 
Ibs. to 35,000 Ibs. in the last three years. Why? 
Because our wide experience has shown that most 
contractors and engineers demand a machine that 
is heavy enough to stand up under severe work. 


The Shovel dipper has behind it 17 tons of 
weight and power and takes a full half yard in 
hard digging. 

The Bear Cat is fast, with every attach- 
ment. It is economical. It will save you 
money. 


Interchangeable 
Attachments 


Send the coupon today for full information. 
We can make immediate delivery now. 


BYERS MACHINE CO., Ravenna, Ohio 


- eas Sales and Service Throughout the Country 


BYERS BEAR CAT“ 


THE ALL-PURPOSE ONE MAN CRANE-SHOVEL-DITCHER 
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changing booms, accessories, and wire 
ropes, no additions or changes being 
necessary to the operating machinery. 
The General Excavator is designed to op- 
erate with gasoline engine or electric 
motor. Only one size and type is pro- 
duced. This is of extra heavy construc- 
tion, with ample reserve power to handle 
unusual overloads. It is claimed to have 
the ability to handle a larger yardage 
than any other machine of the same 
rating. 





ROTARY PRESSURE ASPHALT 
MIXER 

The American Fin-Mix Co., Chicago, 
Ill., has purchased the rights to the Fin- 
ley rotary pressure mixer, which, it is 
claimed, makes possible the preparation 
of any type of hot asphaltic mix with 
greater uniformity and better results. 
Among the advantages claimed are abil- 
ity to mix larger batches, resulting in 





INTRODUCING HOT ASPHALT INTO 
MIXER 


greater uniformity; better mixing of the 
asphalt, through atomizing and spraying 
of the hot material and by the main- 
tenance of pressure during mixing; the 
use of larger sizes of aggregate than is 
now possible; no loss of dust, since the 
mixer is enclosed; and less replacements 
and power in operation. 





ENSLOW CHLORINE COMPARATOR 

The La Motte Chemicat Products Co., 
Baltimore, Md., has placed on the market 
the Enslow Chlorine Comparator, a de- 
vice for determining free chlorine in 
water. It is claimed that with this 
equipment the effects of color and tur- 
bidity in the sample tested are eliminated. 
Ortho-tolidine is used for the reagent and 
color standards in sealed glass ampules 
are provided with values of 0.1, 0.2, 0.4, 
0.6, and 1.0 ppm. of chlorine. The equip- 
ment is contained in a polished wooden 
case about 8 inches long, 2!4 inches wide 
and 5% inches high. 








CHLORINE COMPARATOR 


PUBLIC WORKS 


This company also manufactures the 
La Motte swimming pool set, with which 
it is possible to regulate beth the pH 
value and the chlorine content. Two 
chlorine standards only are furnished 
with this, 0.2 and 0.5 ppm., which are 
the lower and upper limits in usual 
swimming pool operation practice: pH 
indicators supplied are 7.2, 7.6, and 8.2. 





NEW MARSH-CAPRON MIXER. 

The Marsh-Capron Co., Chicago, III. 
has developed a new mixer especially for 
small paving jobs, sidewalk, or 
curb and gutter work. It is avail- 
able in two sizes, one having a 
capacity of 30 to 90 yards per 8- 
hour day, and the other 60 to 125 
yards, both of which are equipped 
with power loading skip, swing 
spout and distributing chute which 
can work through an arc of 180 
degrees. 

The mixer is so mounted that 
it can be changed quickly from end 
discharge to side discharge, en- 
abling the machine to be used on 
alley work and other jobs where 
end discharge is necessary, while 
in a short time it can be converted 
into a side discharge machine for 
use as a standard mixer on build- 
ing jobs. 

On alley work the large machine 
has capacity for laying 160 lineal 
feet on standard 16-foot alleys 6 
inches thick, based on a 1-2-4 mix. 
On straight curb work the capacity 
of the large machine using a 1-2-4 
mix is about 800 lineal feet per 8- 
hour day. In both cases the smaller 
size can do about half as much On 
curb and gutter work the machine 
will do about half the number of lineal 
feet of straight curb. 





METAL MANHOLE FORMS 

The Metal Forms Corporation, Mil- 
waukee, Wisc., manufactures the Meta- 
form Manhole Outfit, which is claimed 
to make possible concrete manholes at 
a minimum cost. In fact, it is stated 
that these standardized manhole outfits 
will cut construction costs about one- 
half, since two men can place the forms 
in one hour or less. The forms are built 
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in units, and can be removed through 
the 24-inch opening at the top. 


Complete units are furnished for 
diameters of 36, 42, 48, 54 and 60 inches, 
with inside forms only, or with both 
inside and outside forms. Cone tops of 
any dimension, as well as the standard 
24-inch opening, can be supplied. 





UNIVERSAL CRANE MOTOR TRUCK 
CRAWLER 


The Universal Crane Co., Cleveland, 
O., has developed a new truck crane 


























METAL MANHOLE OUTFIT 


mounting which is claimed to combine 
the mobility of a truck and the soft 
ground traveling ability of a crawler. 
This consists of an attachment that fits 
any ordinary 4-wheel truck, changing it 
into an 8-wheel, fully rubber tired truck, 
with 6 of these wheels grouped at the 
rear of the truck where a crawler track 
can be put around them, giving a full 
crawler rear end for soft ground travel. 
Only weight enough for steering is car- 
ried on the front wheels, but if the 
ground is too soft for any load, a spring 





















MARSH-CAPRON MIXER 
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ack fill 


with a 


CASERPILAR pea 


THE BACKFILLER re- 
places the shovel! Gasoline replaces 
sweat! Amazing are the reductions 
in the cost of filling ditches when the 

“Caterpillar” track-type tractor starts 
shoving earth in wholesale lots. 


Gas and electric companies fill their 
ditches. Cities fill their sewers. Road 
makers fill in around bridge heads. 

Garbage is shoved over the dump. 
Oil companies fill in their pipe line 
trenches .... 

Ask about the “Caterpillar” track- 

type tractor and the backfiller. 
THIRTY $3000 


Rentuestunlonaiie « There is a “‘Caterpillar’’ Dealer near you. 


sixty $5000 | ta4% = CATERPILLAR TRACTOR Co. 


PeoriaorSanLeandro Executive Offices: San Leandro, California, U. S. A. 
Sales Offices and Factories: 
Peoria, Illinois San Leandro, California 
Distributing Warehouse: Albany, N. Y. 


New York Office: 50 Church Street ba 
C.L.B aathe Holt Manuf, Cw) 
. L. Best e Holt Manufac- 
BES Tractor Co. turing Company HOLT 


Peoria, Illinois 


etter 
quicker 
cheaper 
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UNIVERSAL CRANE ADAPTED FOR CRAWLER 


ATTACHMENT. 


adjustment permits the transfer of all 
the load to the crawler, the unit then 
being steered by an attachment con- 
trolling the crawlers. As a crawler, the 
speed of travel is 6 to 8 miles per hour; 
as an 8-wheel truck, the speed is 15 or 
more miles per hour. The crawler track 


Mounted on a nar- 
row frame, equipped 
with either rubber 
tired or steel rimmed 
wheels, and with the 
weight of the drum 
over the rear axle it 
is quickly portable 
and easy to place in 
narrow quarters. 
Power is furnished 
by a single cylinder, 
4 cycle Universal 
gasoline engine. The 
transmission is the 
worm drive type, 
completely enclosed 
and running in oil. 





WESTERN MOTOR GRADER 
ATTACHMENT 
The Austin-Western Road Machinery 
Co., Chicago, Ill., has just brought out 
the Western motor grader attachment 
for the 2-ton caterpillar tractor. It is 
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A NEW DIAPHRAGM FOR POWER 
PUMPS 

The Edson Manufacturing Corp., Bos- 
ton, Mass., recently brought out the DP 
power pump diaphragms which are de- 
signed especially to withstand the in- 
creased strains and friction imposed by 
power pumps. The radical change in 
design consists of reverse curves, which 
straighten out on the upward and down- 
ward strokes of the pump, thus elimi- 
nating the friction and kinking of pre- 
vious types of diaphragms. It is stated 
that these diaphragms have withstood 
1,000 hours of consecutive pumping ser- 
vice. Another recent improvement is a 
soft round bead around the outer edge 
on the under side of the diaphragm, giy- 
ing a tight fit between the head and the 
base of the pump. 





WATER SOFTENER FOR HOMES 

The Ward-Love Pump Co., Rockford, 
Ill., is furnishing a water softener for 
use in homes and apartment buildings, 








ae 











KOEHRING 5 S DANDIE SPEEDSTER, 


is carried just above the rear wheels and, 
it is stated, can be attached by one man 
in about 5 minutes, without extra tools, 
excepting a hammer. Each tread has 
30 inches of length on the ground, and 
treads are 15 inches wide, though treads 
30 inches wide are available. The ground 
pressure is approximately 10 pounds per 
square inch. 





KOEHRING 58S DANDIE SPEEDSTER 

The Koehring Company, Milwaukee, 
Wisc., has developed a 5S mixer which, 
it is claimed, embodies the latest im- 
provements making for fast operation, 
along with light weight, compact design 
and sturdy construction. It will handle 
a one bag batch of 1-2%4-4 concrete. De- 
signed for convenience and speed, the 
charging skip is low enough for wheel- 
barrow charging without building ele- 
vated runways or platforms. It is roomy 
and sufficiently long to chute the ma- 
terials into the drum in one swift slide. 
The chute has a clearance of 27 inches, 
which allows wheelers to load barrows 
from the side or end according to the 
location of the mixer. The Koehring 
automatic water measuring tank is 
equipped with an indicator graduated in 
gallons for accurate and quick measure- 
ment. 


———< 








WESTERN 


claimed that this grader is adapted to 
practically all forms of country road or 
village street maintenance, and is also 
well suited to many ditching and light 
grading jobs, thus making it an all- 
around machine. 

The side rails are 8-inch 
securely cross-braced, giving 
a strong and rigid frame, so 
attached to the tractor as to 
allow complete freedom of 
movement without affecting 
the work of the tractor 
blade. The front end is 
heavy enough to insure good 
steering, and the grader is 
equipped with a truck steer- 
ing mechanism. A steel cab 
with canvas curtains is pro- 
vided for the protection and 
comfort of the operator. All 
worm gears are housed and 
run in oil. The scarifier at- 
tachment, which is of the A- 
shaped, self-cleaning type, is 
not standard equipment, but 
is furnished upon special 
order. 


channels, 


MOTOR GRADER ATTACHMENT. 


This utilizes the Zeolite process, whereby 
the hardness forming minerals in the 
water are deposited in exchange for 
sodium, which is not scale-forming or 
soap destroying. After a period of use, 
the Zeolite must be regenerated with a 
brine solution. This softener, which is 
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UMDINGER 
PUMPS 


or the Contractor 


The open discharge type for lifts up to 
twenty-five feet. The diaphragm force 
type for deep excavations up to fifty- 
foot head and when it is desirable to 
lead the water away from or above the 
pump, all types will handle large vol- 
umes of sand, mud, etc., without clog- 
ging. 


Manhole and | ancl 
Cesspool Cleaning that it 


ar P Ou wi 
The HUMDINGER Diaphragm Force Shovelieg' 48 Of sand, *PProximately. 2Ote 
Pump is especially effective on rapid, i ¢- 
odorless pumping of this nature and is 
perhaps more widely used than any 
other pump on the market. 
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known as the Crane-Warlo Electro- 
Matic, is nearly automatic in operation, it 
being necessary only to keep the current 
turned on and the brine tank charged. 
The need for an additional supply of 
salt is indicated by an automatic signal. 





SEALTIGHT EXPANSION 

W. R. Meadows, Inc., Elgin, Ill. 
manufactures Sealtight road expan- 
sion joints, which, it is claimed, have 
the. advantage of being impervious to 
weather conditions and of securing better 
adhesion to the concrete, while not re- 
quiring reinforcing of the sides. This 
prevents water or dirt from entering the 
joints, since it is at all times filled with 
Sealtight. While the melting point of 
the material is low, it is stated that the 
joint will not run in hot weather, due 
to the retarding effects of the long fibre 
filler used in the construction of the 
joint. Sealtight joints can be handled 
easily in any weather. 


JOINTS 





THE TRAYLOR VIBRATOR SCREEN 
The Traylor Vibrator Co., Denver, 
Colo., manufactures the “Screen Su- 
preme,” which, it is claimed, is a marked 
improvement in screening devices, in 
that it has greater capacity and higher 
efficiency, at less operating cost. By an 
electrical device, rapid vibrations of 
small magnitude, are produced, which, 
according to the manufacturers, cause 
more efficient screening, while allowing 
greater capacity. The power used is said 
to be very small. This screen has no 
moving parts that wear and require re- 
placement, and requires no lubrication. 





KERN LEVEL II 

R. W. Cramer & Co., Inc., New York, 
are sole distributors for surveying in- 
struments made by Kern & Co., Ltd., 
Aarau, Switzerland. The Kern Level II 
is claimed to be a very fine instrument 
suitable for all sorts of precise leveling. 
It is stated that this level retains its 
adjustment a very long time owing to 
its sturdy construction and to the pro- 
tection of its sensitive parts. Adjust- 
ments can be made easily. The telescope 


KERN LEVEL 
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is turnable and the bubble reversible. 
The objective is 30 m.m. and the mag- 
nification 24. Stadia reading is 100, ana 
K is 0. The leveling level is reversible 
and of the sensitiveness of 15 seconds 
per 2mm. The level is protected against 
sun rays by a turnable metal and glass 
housing, which is also the holder for the 
reading mirror. This level is furnished 
with either rigid or sliding leg tripods, 
which consist of bronze heads and 
wooden legs connected in ball joints. 





DOWEL SOCKETS. 

The Dallas Brass and Copper Co., Chi- 
cago, Ill., has announced the manufac- 
ture of steel tubular dowel sockets or 
expansion tubes. These are used in 
transverse joints in concrete pavements 
to provide for the slippage of dowel bars, 
and take the place of plugged pieces of 
pipe and other expensive or unsatisfac- 
tory substitutes. The socket is flattened 
at one end to prevent wet concrete from 
entering, and has a stop placed so that 
the dowel bar will not reach the end, but 
will have plenty of air space. These 
sockets are made regularly in lengths 
from 6 inches to 18 inches, but can be 
made any length required; several diam- 
eters are provided to care for the various 
sizes of dowel bars in use. This product 
is stated to be very cheap, and at the 
same time sufficiently rugged to with- 
stand any conditions of use. 








INDUSTRIAL NOTES 





PREST-O-LITE SELLS BATTERY 
BRANCH 


The Prest-O-Lite Co., Inc., N. Y., has 
sold its storage battery branch to the 
Prest-O-Lite Storage Battery Corp., 
which is owned by the Automotive Bat- 
tery Corp., N. Y., and a portion of the 
Indianapolis plant has been leased to the 
new company. The Prest-O-Lite Co., 
Inc., will continue in the acetylene gas 
field. 





KENSINGTON STEEL COMPANY 

Kensington Steel Co., Chicago, IIl., 
announces the appointment of Arthur 
Whitecraft as eastern sales manager, 
with headquarters at Port Ewen, N. Y. 
Mr. Whitecraft has been engaged in the 
managanese steel foundry business for 
the past seventeen years, his experience 
including engineering, sales and foundry 
operation. 





CLEVELAND TRACTOR CO. 

The Cleveland Tractor Co., Cleveland, 
O., announced the recent sale of 29 Cle- 
tracs to the Tennessee Highway Depart- 
ment. 





MARSH-CAPRON DEALERS 

The Marsh-Capron Co., Chicago, IIl., 
announces the appointment of the follow- 
ing dealers: National Machinery and 
Equipment Co., Seattle, Wash.; Marble, 
Cement & Coal Co., Muskegon, Mich.; 
S. M. Caldwell, Rockford, Ill.; A. W. 
Sikking & Co., Springfield, Ill.; R. S. 
Smilie, San Francisco, Calif.; Burke Ma- 
chinery Co., Portland, Ore.; Ben Nieboer, 
Grand Rapids, Mich.; Bashford-McCord 
Corp., Rochester, N. Y. 
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KENNEDY VALVE MFG. CO. 
The Chicago branch and warehouse of 
the Kennedy Valve Mfg- Co. has been 
removed to 1335-1337 South Clinton St. 
in the new Soo Terminal. 





H. BURDETTE CLEVELAND MOVES 
H. Burdette Cleveland, consulting 
sanitary engineer, has removed his of. 
fices to the Transportation Building, 225 


Broadway, N. Y, from 38 Park Row. 





BARKER & WHEELER 
Barker & Wheeler, engineers, of New 
York, Albany and Atlanta, have moved 
their New York office from 90 West St. 
to 9-15 Park Place. 





WHITE TRUCKS REDUCED 

The White Company has announced 
a reduction in the price of two truck 
models. The models affected are the 
Model 15, three-quarter to one-ton capac- 
ity, and the Model 20, one and a halii- 
ton. This reduction in prices brings the 
White Company into the light delivery 
field. 





NEW OFFICERS FOR CHAIN BELT 
COMPANY 
The Galigher Co., Salt Lake City, 
Utah, is now a branch office of the 
Chain Belt Co., Milwaukee, Wisc. An 
otce has also been opened recently at 
Birmingham, Ala. 





Fire recently destroyed the testing lab- 
oratories of the Dorr Co., located in the 
Westport Mill. The mill will be rebuilt 
immediately by the Dorr Co. 





R. W. Cramer & Co., New York, X. 
Y., is American distributor for Kern 
transits, levels, optical instruments, en- 
gineers’ cameras and drawing instru- 
ments; Favarger clocks, time devices, 
gages, and recording instruments; and 
Sauter time switches, motor operated and 
remote control switches, and electric tem- 
perature and pressure regulators. 





CELITE FOR CONCRETE PILES 

In connection with the Port of Oak- 
land, Calif., development project, the 
first unit of which is being built by Smith 
Bros., Dallas, Tex., 3 pounds of celite 
per bag of cement is being used to it- 
sure uniformity and watertightness i 
the concrete piles to be used in the work. 
These are 15 to 18 inches square, and 
40 to 60 feet long. The concrete mix- 
ture is designed for a 28-day strength ot 
2,000 pounds, but actual tests have shown 
averages of 3,200 to 3,500 pounds. 





CELITE PRODUCTS COMPANY'S 
LECTURES 


Col. H. C. Boyden, lecturer on cement 
and concrete, has joined the staff of the 
Celite Products Co. Col. Boyden will give 
a series of lectures, principally to engt 
neering societies and associations and é- 
gineering colleges throughout t'e United 
States and Canada. 





HARNISCHFEGER OPENS BALTIMORE 
OFFICE 


The Harnischfeger Corporation, = 
waukee, Wisc., announces the opening 0 
a Baltimore office at 1402 Lexington 


NIA 
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Three Cities in This Country 


Have Purchased 


300,000 ““WATCH DOG” Water Meters 


In one of these cities there are 176,000 
meters of our manufacture in daily use. 


Aithough we supply some of the largest users of water meters, yet 
we furnish meters to some 2000 municipalities, the annual 
requirements of each ranging from 10 meters to 1000 meters, and 
we are always glad to furnish information and prices upon request. 
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Incidentally, we will be glad to submit our 
product for any legitimate comparative test. 


GAMON METER COMPANY 


Main ' Office and Works 
CHICAGO SEATTLE 


360 N. ee AVE. NEWARK, NEW JERSEY 1410 L. C. SMITH BLDG. 
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Building, under the management of Dan- 
iel J. Murphy, formerly manager at Dal- 
las, Texas. 





PORTLAND CEMENT ASSOCIATION 

H. R. Albion has been appointed dis- 
trict engineer in charge of the Jackson- 
ville, Fla., office of the Portland Cement 
Association. 





PROF. PHELPS WITH PARADON CO. 

Professor Earl B. Phelps of Colum- 
bia University has joined the staff of 
the Paradon Manufacturing Company, 
Arlington, N. J., as technical consultant 
and research chemist. Professor Phelps 
is widely known in the field of sanitary 
engineering. He was formerly professor 
of Sanitary Chemistry at Massachusetts 
Institute of Technology and was after- 
» -wards for a number of years with the 
U. S. Public Health Service. He has 
long been identified with the development 
-of chlorination, being one of the early 
pioneers in this work, particularly in the 
chlorination of sewage. 





PARADON MOVES 
The Paradon Manufacturing Co., has 
‘recently moved from Long Island City, 
N. Y., to larger quarters at 573 Elm St., 
Arlington, N. J. 





HOVEY PRESIDENT OF FAIRBANKS- 
MORSE 


W. S. Hovey has been elected presi- 
dent of Fairbanks-Morse, which organi- 
zation has taken over the scale business 
of the Fairbanks organization. 


PUBLIC REPORTS 


(Continued from page 40) 

Fire Prevention Activities; Inspectors 
and Inspections. Engineering Extension 
Department, Iowa State College, Ames, 
Ia. 14 pp. By J. E. Florin. Presented 
at the Second Short Course for Fire 
Fighters. 








Characteristics of Fire Streams. By 
Harry J. Corcoran. 12 pp. Ill. Engi- 
neering Extension Department. Iowa 
‘State College, Ames, Ia. Presented at 
1926 short course for fire fighters held 
‘at Ames, Ia. 





Fire Hazards in Iowa and Community 
and Fire Department Cooperation. By 


J. A. Tracey, 8 pp., Ill. Engineering Ex- 
tension Department, Iowa State College, 


Ames, Ia. Presented at 1926 short 
course for fire fighters, Ames, Ia. 





Intermittent Sand Filters. By Ernest 
Boyce, 8 pp. IIl. 
‘sion Department, Iowa State College, 
Ames, Ia. Presented at eighth confer- 
ference on Sewage Treatment. 





Camp Sanitation. By C. A. Holmquist 
and Charles R. Cox, N. Y. State De- 
partment of Health. Issued by the Divi- 
sion of Sanitation. Ill. 61 pages. This 
‘bulletin covers the problems of selection 
of camp sites, insect control, camp equip- 
‘ment, water and milk supply, sewage and 
‘waste disposal, garbage disposal, camp 
‘supervision, and the operation of swim- 
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ming pools. While information covering 
this ground is necessarily brief when con- 
densed within the limits of 60 pages, 
much valuable information is clearly and 
succinctly given. The chapter on camp 
equipment is especially valuable. Sewage 
disposal is well covered, but a defective 
type of pit privy is illustrated, and the 
L. R. S. privy, to a description of which 
some space is devoted, is entirely unsuited 
to camp use. New York State regula- 
tions for camps are given. 





The Design of Sewage Disposal 
Works, with Special Reference to Small 
Installations. By Henry Ryon. 21 pp. 
Ill. This is an excellent publication on 
the general subject of home, camp and 
institutional sewage disposal. The vari- 
ous methods of treatment adaptable are 
discussed simply and clearly. Data on 
the amount of sewage are especially 
good. Sizes recommended for settling 
tanks are somewhat larger than current 
practice, but should give excellent serv- 
ice. The section on secondary treatment 
takes up the subject from a new and 
valuable angle. A real use is the sum- 
mary on features of design. Typical 
plans of installations are also given. 
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sewers and where complete treatment is 
not necessary. 

Methods of gas recovery from digesting 
sludge are discussed. The average amount 
of gas obtained from Emscher tanks 
is 8 liters per day or 3 cubic meters 
per year per person contributing sewage. 
The gas is composed of: Methane, 80- 
85%; carbonic acid, 7-20%; nitrogen, 0- 
8%; and hydrogen, 0%. 

The use of sludge lagoons in America 
and Germany is briefly touched upon and 
the disadvantages of the method clearly 
stated. Digested sludge is recommended 
for agricultural purposes, for reasons 
given. The use of raw sludge has nu- 
merous disadvantages which are enumer- 
ated.—Public Health Engineering Ab- 
stracts. 





Canadian Municipal Directory, 1927. 
The Wisely Bragg Publishing Co., Mon- 
treal, Can. 200 pp. Ill. $2.50. 

This book is divided into three parts, 
which comprise a directory, giving a 
complete list of the municipalities in 
Canada, with their officials; a reference 
section, dealing with municipal activities 
and statistics; and a buyers, guide. 








TRADE PUBLICATIONS 








BOOK REVIEWS 





Advances in Sewage Treatment. “Fort- 
schritte der Abwasserreinigung” (Ad- 
vances in Sewage Treatment) is the title 
of a book by Dr. Karl Imhoff, the second 
edition of which was recently published in 
Berlin. 

The subject matter is grouped into sec- 
tions covering processes for removal of 
sludge and sludge handling; processes for 
purification of the liquid sewage; and in- 
dustrial wastes, home disposal plants, 
costs and bibliography. 

The first section of the book, cover- 
ing sludge separation and treatment, de- 
scribes new screening and Imhoff instal- 
lations in America, and discusses the di- 
gestion of sludge in two-story, separate 
digestion and flowing through tanks, and 
its dewatering in trickling basins and by 
other processes. The advantages and 
disadvantages of Imhoff and separate 
sludge digestion tanks are compared and 
their relative importance considered. 

Sickerbecken (triekling basins) are de- 
scribed as shallow basins with a layer 
of underdrained filtering material through 
which the liquid sewage is withdrawn 
after deposition of sludge has taken place 
by plain sedimentation of -the slowly 
flowing through sewage. Such basins 
are constructed in groups so that some 
are in use while others are being drained 
and sludge is drying and being removed. 
Their design and operating features are 
described in some detail. 

Ponding and stream clarification proc- 
esses are methods employed in special 
cases for providing plain sedimentation 
and deposition of sludge by the formation 
of pools on land or in stream channels 
respectively, and are of limited applica- 
tion. Storm water tanks provide sedi- 
mentation for flows in excess of the gen- 
eral volume of sewage flow of combined 


Tarvia Road Book. The Barrett Co., 
New York, N. Y., 48 pages, Ill. A 
handbook of useful tables and informa- 
tion for highway engineers, contractors, 
and road builders. Among the tables 
are those giving weights per cubic yard 
of various materials. Spacing of cov- 
ering materials, quantities, stone cost 
computations, and conversion units. 
There are also instructions for proper 
handling and unloading of tank cars, 
BMX and GATX, and Specifications for 
Tarvia A, B, and X, for resurfacing 
old macadam with Tarvia, and for 
Tarvia double seal pavement. 





Sanitary Engineering Bulletin. The 
Dorr Co., N. Y. 16 pages. Ill. This 
booklet describes the application of Dorr 
equipment to the treatment of municipal 
sewage, but also gives information of 
value to the engineer regarding sewage 
treatment. The purification and sarong 
of water supplies and the treatment o 
industrial wastes are covered briefly. 





Novalux Traffic Signals. The General 
Electric Co., Schenectady, N. Y. 26 
pages. Ill. Describes systems of traffic 
control and discusses the selection of the 
type of signals best suited to various 
conditions and their application to exist- 
ing conditions of traffic, including irregu- 
lar and 5-way intersections. 





Pressed Metal Signs. Western Stamp- 
ing & Mfg. Co. St. Paul, Minn., and 
Cleveland, O. 44 pages. Ill. This book- 
let gives a very complete list of standard 
highway signs and markers, with speci- 
fications and descriptions. Also signs, 
tags, etc., for all other purposes. 











